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ABSTRACT 


The objective of this thesis is to reconcile the observed 
patterns of long-run regional wage and per capita income inequality in 
Canada with the predictions of most economic theories of regional adjust- 
ment. These theories involve adjustments through one or a combination of 
interregional flows of goods, people or funds and generally predict a 
convergence of regional wage rates, at least up to some constant differ- 
ential representing mobility costs. Given that the per capita income 
inequality across Canadian regions is largely due to regional wage 
inequality, this predicted wage convergence should mean some convergence 
of per capita incomes. An analysis of Canadian regional inequality 
indicates however, that not only is the degree of regional income 
inequality severe in comparison to that observed in other industrialized 
countries, but also there appears to be little long-run change in the 
level of inequality over the considerable period of time for which data 
exist. This general lack of change is observed over a period in which 
there were large variations across regions in rates of development and 
growth, and increasing efforts by the federal government to reduce 
regional disparities. This evidence, along with an analysis of long-run 
trends in regional inequalities in wages and employment bases, suggests 
that Canadian regional inequality can be plausibly interpreted as a long- 
run equilibrium level of inequality. 

A dynamic model of regional wage adjustment incorporating both 


interregional factor and commodity movements is presented and a numerical 
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analysis to determine its properties is undertaken. It is shown that 
the model produces a steady-state equilibrium level of regional wage 
inequality and that this equilibrium level generally exceeds that 
predicted by static HOdeT aor adjustment. It is also shown that under 
certain conditions, shocks corresponding to variatons in regional growth 
rates and government equalization policies have little effect on the 
equilibrium level of wage inequality produced by the model. The model 
is applied to the special cases of Alberta and Nova Scotia and it is 
found that it is confirmed to a high degree by the data. Hence, it is 
suggested that, at least for these two regions, the lack of significant 
long-run change in wage inequality can be explained by the same inter- 
actions and adjustments as embodied in the model. Finally, on the 
basis of the results of a numerical analysis of the model and various 
tests of hypotheses it is concluded that the long-run differences in 
wage levels between these two regions are primarily due to differences 
in average levels of productivity and differences in labor mobility to 


or from the regions. 
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CHAPTER I 


INTRODUCTION 


1.1 THE NATURE OF CANADIAN REGIONAL INCOME INEQUALITY 


In many countries a common circumstance is the existence of 
sharp disparities in the fortunes of regions within the country. This 
phenomena, commonly referred to as the "North-South" problem, has been 
observed in countries at all levels of development and at all levels of 
affluence. Canada is no exception in this respect. The existence of 
large regional variations in economic activity has been documented for 
a significant part of Canada's Wietor ee 

A salient characteristic of the Canadian regional problem is 
its severity in relation to that in other industrialized countries. 


Williamson's ene for example, indicates that of the six countries 


aor example, see Marvin McInnis, "The Trend of Regional 
Income Differentials in Canada,'' Canadian Journal of Economics, 2 (May, 


1968), pp. 440-470, and Alan G. Green, Regional Aspects of Canada's 


Economic Growth, (Toronto: University of Toronto Press, 1971). 


*The evidence on regional inequality for many countries has 
been analyzed and summarized in Jeffrey G. Williamson, "Regional In- 
equality and the Process of National Development: A Description of 
Patterns," Economic Development and Cultural Change, 12, Part II, 
(July, 1965), pp. 3-45. Two very thorough studies of regional inequal- 
ity in the United States are: Richard A. Easterlin, "Interregional 
Differences in Per Capita Income, Population and Total Income, 1840- 
1950, Trends in the American Economy in the Nineteenth Century, 
(Princeton: Princeton University Press, 1960), pp. 73-140 and Frank 


A. Hanna, State Income Differentials, 1919-1954, (Durham, N.C.: Duke 


University Press, 1959). 
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in Kuznet's Group I (the highly developed countries) Canada has, in 

: , ih 
terms of an unweighted index of regional disparities, the most severe 
problem. A number of international comparisons based on an unweighted 


coefficient of variation” are provided in Table 1.1.1. 


TABLE 1.1.1 
UNWEIGHTED INDEXES OF REGIONAL INEQUALITY Gy) FOR SELECTED 


COUNTRIES (Based on 1950-1960 data) 


Kuznet's Group Country V 

uw 

I Canada 259 
I United States ~ Loo 
I Sweden - 168 
iL United Kingdom LOO 
I New Zealand 082 
ia Australia 078 
Group I Average ab55 

ia Finland 216 
lige Norway 23 
Le France SP els) 
II W. Germany -205 
1 i Netherlands 2226 
Group II Average 215 


Source: Jeffrey G. Williamson, "Regional Inequality and the 
Process of National Development: A Description of Patterns," Economic 


Development and Cultural Change, 12, Part II, (July, 1965), p. 12. 


Ihhat is, unweighted with respect to the relative population 
size of each of the regional units. 


oThis index is defined as: 


where N = number of regions, y, = income per capita in the ith region, 
and y = national income per capita. 
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Perhaps the most striking feature of Canadian regional inequal- 
ity, however, is the lack of substantial change in the degree of regional 
income inequality over the long period for which data exists. 

Williamson concludes that: 

Canada does not reveal any significant trends toward 

either divergence or convergence during the thirty- 

five year period, 1926-60. 

The McInnis saree reaches the same conclusion for the period 1910-1962, 
and suggests that this observed long-run constancy may in fact represent 
some kind of long-run equilibrium. In addition, Green's? study of Cana- 
dian regional inequality suggests that existing levels of inequality can 
be traced back to at least the period 1890-1929. 

Another characteristic of Canadian regional inequality is that 
regional wage inequality appears to be the single most important factor 
in per capita income inequality. An analysis of income disparities by 
Chemica for example, indicates that roughly three-fifths of regional 
per capita income differentials is due to regional wage differentials, 
with the residual due primarily to regional differences in manpower 
utilization. Moreover, existing research on the rather large inter- 


regional differences in earnings, although incomplete and analytically 


ad vemeant "Regional Inequality," p. 30. 


eMeTaniae "The Trend of Regional Income Differentials in 
Canada," p. 448. 


Shilees G. Green, "Regional Aspects of Canada's Economic Growth, 
1890-1929 ,"" Canadian Journal of Economics and Political Science, 33, 
(Mavic OF) aD D atl 240 « 


oer Chernick, Interregional Disparities in Canada, Staff 
Study 14, Economic Council of Canada, (Ottawa: Queen's Printer, 1966), 
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deficient, indicates that only a small part of these differences is 
accounted for by the more obvious factors such as regional differences 
in industrial structures and rural-urban distributions. Dent aneeeoe 
example, after attempting to account for the observed regional differ- 
ences in earnings by differences in industrial and occupational dis- 
tributions, age composition, hours and weeks of work, average levels 
of education and rural-urban population distributions, concludes: 

» « « even at the level of mere statistical distri- 

butions, the factors examined do not account for much 

of the observable variation in earnings; something 

more basic must be sought. 2 

A final characteristic of Canadian regional inequality which 
is relevant to this study is that just as with per capita income 
inequality there appears to be no substantial change in the degree of 
inequality in earnings per worker over the period for which data are 
available. In addition, as will be shown in Chapter II, this particular 
trend is not a result of offsetting changes in the earnings positions 


of the various regions. Rather, it is almost entirely due to a long- 


run constancy in the relative regional earnings positions. 


1.2 THE PROBLEM 
The above mentioned characteristics of Canadian regional 
inequality appear to be inconsistent with basic economic theory which 


predicts that wage rates will be equalized, at least up to some constant 


errank T. Denton, An Analysis of Interregional Differences in 


Manpower Utilization and Earnings, Economic Council of Canada Staff 
Study No. 15, (Ottawa: Queens Printer, 1966). 
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representing mobility costs, across regions. Since this tendency is 
not evident in Canada it would appear that either the types of adjust- 
ments embodied in the theories have not taken place, or else they have 
been insignificant. If the observed Canadian trends are evidence of a 
lack of adjustment, however, there is a problem of explaining how the 
observed long-run trends have been maintained in spite of large regional 
differences in rates of development and growth, and explicit government 
policies to reduce regional disparities. Clearly this situation would 
seem to indicate a quite efficient adjustment. In short, the problem 
is to explain the observed Canadian trends in regional earnings and 
income inequality within the framework of economic theory. The two 
aspects of the problem are outlined in more detail in the following 
paragraphs. | 

The economic theories relating to adjustments in regional 
inequalities generally rely on adjustments through interregional flows 
of people, goods or Sie? These theories are generally of two basic 
types - those which, among other things, assume free commodity trade 
with factor immobility and those which assume factor mobility with or 
without free commodity trade. The most widely acknowledged theory of 
the first type is the Heckscher-Ohlin theory of international trade. 
On the basis of this theory, Sandel sone proved that given certain 
assumptions factor price equalization would result from trade in the 


absence of factor movements. Now if this theory is carried to the 


these are outlined in Chapter III. 


20 A. Samuelson, "International Trade and the Equalization 
of Factor Prices," Economic Journal, 58, (June, 1948), pp. 163-184. 
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special case of interregional thee” one would expect factor price 
equalization across regions. This in turn would mean a convergence of 
regional earnings per worker and per capita incomes, since such income 
differences in Canada are largely due to differences in factor earnings. 
Although there is evidence that interregional trade in Canada is highly 
saree. there does not appear to be any significant narrowing in 
regional inequalities. 

An example of the second basic type of theory has been pro- 
vided by iredrsin Basically he showed that (given certain assumptions) 
in a situation where there is perfect factor mobility but restricted 
commodity mobility and any initial difference in factor prices, factors 
would move in such a way as to equalize factor prices and commodity 
prices, and eliminate further factor movements. This prediction is also 
consistent with that of most partial equilibrium models (which may or 
may not require free commodity trade). Most of these types of models 


operate within the framework of Marginal Productivity Theory. They 


See J.R. Moroney and J.M. Walker, "A Regional Test of the 
Heckscher-Ohlin Hypothesis,'' Journal of Political Economy, 74, (Dec., 
1966), pp. 573-586. There, in addition to arguing that the Heckscher- 
Ohlin theory is in some respects more realistic for interregional than 
international trade, (for example because there are no tariff barriers 
to interregional trade, and demand patterns are similar across regions), 
they provide some tests which lend support to such a theory of inter- 
regional trade. 


mers Wayne Thirsk, Regional Dimensions of Inflation and 
Unemployment, Research Report prepared for Prices and Incomes Commission 


(Ottawa: Queen's Printer, 1973), pp. 36-37. There he shows a very high 
correlation between regional price changes in traded goods. 


eRe. Mundell, "International Trade and Factor Mobility," 
American Economic Review, 47, (June, 1957), pp. 321-335. 
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generally view labor and capital as seeking their highest return by 
moving in opposite directions; labor flowing to the high-wage region 
and capital flowing to the high-return region. These flows tend to 
raise the capital-labor ratio and hence the marginal productivity of 
labor and thus the real wage in the low wage region, and in a similar 
manner tend to depress the real-wage in the initially high-wage region. 
In this way, regional wage equalization is brought about. 

While there is a lack of research on the direction of regional 
capital flows in Canadas there has been a significant amount of work on 
interregional labor nieractone The latter provides conclusive evi- 
dence that such migration is in the right direction (that is, from 
low-wage to high-wage regions). It must also be noted at this point 
that even if capital movements are not in the right direction, such 
labor migration should (within the above theoretical context) produce 
a levelling in regional inequality so long as perverse capital move- 
ments are not overwhelming in relation to the labor movements. In any 
case, given the continued and rather substantial interregional migration 


flows in Canada it is sometwhat surprising that there has not been a 


J hat little evidence there is on the direction of regional 
capital flows in Canada is consistent with the hypothesis that capital 
tends to flow from the high income regions to the low income regions. 


See, for example R.E. George, A Leader and a Laggard Manufacturing 
Industry in Nova Scotia, Quebec and Ontario (Toronto: University of 


Toronto Press, 1970) and Canadian Bankers Association; The Banks and 
the West, brief presented to the Western Economic Opportunities 
Conference, (July, 1973). 


obec for example, T. Courchene, ‘Interprovincial Migration and 
Economic Adjustment ,"' Canadian Journal of Economics, III, (November, 
1970), pp. 550-576 and C. Laber and R.X. Chase, 'Interprovincial 
Migration in Canada as a Human Capital Decision," Journal of Political 
Economy, 79, (August, 1971), pp. 795-804. 
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significant decrease in regional wage and income disparities. Perhaps 
even more puzzling about this lack of convergence is that the important 
elements of both basic types of theories are met in the Canadian case; 
not only is there a high degree of interregional factor mobility but 
also essentially free interregional trade. 

Part of the problem to be dealt with in this study involves 
explaining how the observed wage and income inequality in Canada could 
have been maintained over time particularly when there have been large 
differences in regional rates of development and growth. Perhaps the 
best indicator of such differences is the change over time in the 
regional distribution of the national population. The percentage changes 
in the provincial populations over the period 1901-1971 are presented 
in Table 1.2.1. It is evident that not only have there been substantial 
differences among the regions in overall rates of growth over the period 
1901-1971, but also that there have been considerable variations in 
growth rates for individual regions over this period. Saskatchewan, 
for example, had a 440 per cent increase in population over the period 
1901-1911 and a 7 per cent decrease over the period 1941-1951. Many of 
these changes in regional growth rates are associated with such develop- 
ments as the settlement of the Prairies, the decline in the competitive 
position of the coal and steel industry in Nova Scotia, and the 
discovery of oil in Alberta. 

Further, the lack of significant convergence of Canadian 
regional earnings and incomes has been observed over a period in which 
there have been continually increasing efforts by governments (particularly 


over the post-war period) to reduce regional disparities. For example, 
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fiscal equalization payments to the provinces have risen steadily 
over the post-war period (see Table 1.2.2), and by 1971 amounted to 
more than one billion dollars annually. These payments now amount 
to as much as 65 per cent of provincial tax revenues from provincial 
pour eects 

In addition to these expenditures, federal government ex- 
penditures on regional development have shown a steady increase, 
rising from 0.7 per cent of total expenditures on government ser- 
vices in 1963 to about 2.6 per cent in 1973.7 These expenditures 
are now made by the Department of Regional Economic Expansion (DREE) 
and involve many types of programs, the majority of which are aimed 
at reducing regional disparities. These programs include Regional 
Development Incentives (RDIA), Special Areas, Agricultural Rehabil- 
itation and Development (ARDA), Prairie Farm Rehabilitation (PFRA), 
Fund for Rural Economic Development (FRED), and those under the Cape 
Breton Development Corporation. The total cumulative commitments 
(excluding guaranteed loans) to industrial incentives, (under the 
Area Development Act and RDIA) as of January 1972 amounted to more 
than $270 million, while infrastructural assistance in special areas 


had by the same time reached more than $100 selekieas > 


SCanad ian Tax Foundation, National Finances, 1972-73, 
(Toronto: 912) s)Ollew LO. 
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Yepvsey iets Tax Foundation, National Finances, 1972-73, 
(Toronto: 1972), pp. 148-150. 
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1.3 AN OVERVIEW 

It is in light of the above mentioned factors that the long- 
run nature of Canadian regional inequality is investigated in this 
thesis. Chapter II begins by outlining some basic methodological con- 
siderations and summarizing the existing research on the trends in 
Canadian regional income inequality. Following this, an analysis of 
the long-run trend in regional income inequality in Canada over the 
periods 1926-1971, and 1949-1971 is presented. This analysis takes 
account of several possible shortcomings of previous analyses and is 
specifically designed to assess the plausibility of a "long-run 
equilibrium" interpretation of Canadian regional inequality. It is 
shown that any levelling there might have been over these periods is 
slight and almost entirely due to a fall and rise respectively in 
British Columbia's and Newfoundland's relative per capita income 
positions. The latter part of Chapter II is devoted to summarizing 
existing research on factors associated with Canadian regional inequal- 
ity and analyzing the long-run trends of some of these factors. There 
it is shown that much the same patterns hold with respect to trends in 
regional disparities in earnings per worker and the percentages of the 
population employed as trends in per capita income disparities. There 
has been a remarkable long-run stability in the relative positions of 
the regions in terms of these two variables. On the basis of previous 
research which indicates the importance of earnings inequalities in 
regional income inequalities and the trends established in Chapter II, 


attention is focused on explaining the long-run pattern of regional wage 


inequality in Canada. 
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In Chapter III, a summary of the theoretical aspects of 
regional wage adjustment is presented. After critically discussing 
various models applicable to regional wage adjustment and their relation 
to the problem set out in this study, it is concluded that existing 
models are unsatisfactory from the point of view of reconciling the 
observed trends in regional wage inequality with economic theory. For 
the most part these models involve a static type of analysis and are 
based on extremely rigid and unrealistic assumptions. 

On the basis of this summary and critique of existing models, 
a dynamic and more realistic model of regional wage adjustment is 
presented in Chapter IV. In analyzing the characteristics of this 
model it is found that even with interregional commodity and factor 
mobility there does not necessarily have to be an equalization of 
regional wages, even up to some constant representing mobility costs. 

In fact, this model produces a steady state equilibrium regional wage 
differential, the level of which is related to factors such as the 
responsiveness of interregional migration to per capita income differ- 
entials and generally exceeds that predicted by static models. Further, 
in the steady state equilibrium produced by the model there is con- 
tinuous adjustment (that is, constant interregional factor and commodity 
flows over time). It is worth noting here that if the observed Canadian 
patterns are viewed as constituting a long-run equilibrium of the type 
produced by static models (that is, where the equilibrium wage differ- 
ential equals mobility costs) then interregional factor movements should 


be approaching zero. This latter tendency is not observed in the 


Canadian case. 


= 7 a i J 
=f » 7 


are 
aabisixe sands bobulonoy et 32° 
eid. gpllionoess 0, wetv Za sithog ssid) 
10% «yyINsd + atmonons M3tw, artnet: 8 ee Ws: 
ons bas eleyisde io say) of3aie 6 oer bulky pene — 
eanobiqusese adie eT eeiyie his as ao bsend 7 
vars a 

: 
- 
7 

7 


~sIshow anf%eixe Jo supiaiqs bas poay oem! etds-to elead sty 20 as G : 
ci angacentbo. ogew. Lefotgey to shor vivebiges stem Gar okay: s 
abd? Yd, agkdatuntoersds say, gningison nl -.Vi sasqndia ob sbeduamong 
Tedont bes vothomuo. inaolgstiszal Naiw fave 3863 boved af 3h Isbow 
to foksasth supe ns sd 03 gvsd ylhasees tsp Jom e906 aus vit Lidem 
atego vok iidem griigossiges ingjeno> amore o% qu evs ~asgne ignokye oa 
sgew lamokgex alladt tty ginse Ybnede 'F, apmshoxg isbun etd , inet a | ; 
and es rae 2¥odcal. 61 Lajeiex ab daisy 10 Tevet aria fotonsssgare | : 
-teivih saooat astqso x9q 03 nuistergio Isdolgssiasat i6 zeensviaaguay 7 
wedtm .aishoem 2) 3e3e yw beyotbatg aethd ahossxs .yilersnsg bas atshane 
nud ef stats Ishom adi yd besuBore md adL ops sisde ybevts oft BE _ 
YAiboames bes 19398% tendtgarssaat insienag at 3e03) jnamjaei bs evouaks _ 
oBibeits 2 bowionde gd4-14) sed sod) ghPtoa avew RE Nz.) .(amt2 rave! wee : 7 
S4R2 sift To mutidbbips pur-ghol o gubsuytdenos us bawelv aie, ts F 
“maT agaw muirditivgs adx ovealw .2f gnd2) afbbom otrere ee aoa 
WRRptn esietingted sober Caamige raaaat: weds (evao2 vathtdom aLmine Eakane ‘ 
els silat beviamde Jom ak Yynabsod totsal ata? i . 


‘ 


a. i _ - a 


14 


In Chapter V- this model of regional wage adjustment is applied 
to the cases of Nova Scotia and Alberta. There it is indicated that 
the observed constancy over time in the relative wage levels in Alberta 
and Nova Scotia can plausibly be interpreted as a long-run equilibrium 
of the type produced by the model. It is also shown that the differences 
in the relative earnings positions of Alberta and Nova Scotia can be 
explained by differences between the two regions in production and 
migration equations. 

Finally, Chapter VI provides a general summary of the results 
of this study and a brief discussion of policy implications and 


directions for further research. 
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CHAPTER IT 
AN ANALYSIS OF LONG-RUN TRENDS IN CANADIAN REGIONAL INEQUALITY 


2.1 INTRODUCTION 

The main purpose of this chapter is to up-date some of the 
existing research on trends in Canadian regional inequality and 
determine, given recent experience and a slightly different approach, 
whether the long-run trend in regional inequality is one of convergence, 
divergence, or constancy. A brief summary and critique of existing 
research on these long-run trends precedes the various analyses of 
trends in regional inequality. In the analyses presented here attempts 
are made to remove the major criticisms levelled against this existing 
research. Particular attention is paid to determining whether the 
trends for individual regions indicate some type of long-run equilib- 
rium. In addition, an attempt is made to evaluate the extent to 
which there have been any long-run changes in factors associated with 
regional income inequality. The emphasis here is on the long-run 
trends in regional inequality in employment penton and earnings per 
worker. Before outlining the main results of this research some basic 


methodological elements are discussed. 


1 the regional employment base is defined as the percentage 
of the regional population which is employed. 
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2.2 METHODOLOGY 

2.2.1 MEASURING REGIONAL INEQUALITY 

Regional inequalities or disparities can be defined with 
respect to a multitude of economic variables. The appropriate 
definition however will largely be determined by the nature of the 
inquiry. In this chapter the focus will be limited to two aspects of 
regional inequality - that concerned with regional differences in 
average levels of welfare, and that concerned with differences in 
levels of regional activity. From the first point of view the 
emphasis is on income received in a region while from the latter point 
of view the emphasis is on income produced in a region. The main 
reason for this particular distinction is that if one is interested 
in studying standard economic market adjustments in regional wages 
and incomes (as distinct from studying the effectiveness of govern- 
ment policies to reduce regional disparities in welfare) it is 
important to remove exogenous adjustments such as central government 
equalization transfers. 

The usual proxy for the level of regional welfare is "personal 
income per capita" or "personal disposable income per capita." These 
income series are included in the National Accounts on a current dollar 
basis for the years 1926-1973. The main advantages of using the 
National Accounts income series are: (i) they are available on an 
annual basis for a long period of time,and (ii) they are provided on 


: L : 
a suitable regional breakdown; in this case by province. The main 
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alternative to the National Accounts data are the Census data, but 
they are deficient in several important respects. In addition to 
excluding farm families in the Census survey the data may include 
a response bias. Most important of all however, most sections of 
this study require annual data while Census data are available on 
at best a five year basis. 

Several criticisms can be levelled against the use of 
income per capita as an indicator of regional welfare. Abouehare 
argues that household rather than per capita income should be used 
when making regional comparisons since in general there are certain 
economies of scale in household expense. Further, he argues that 
in order to make such comparisons regional income statistics must 
be adjusted for regional differences in income distributions, price 
levels, consumer debt patterns, intermediate goods like automobiles 
and urban services, housing imputation procedures and imputation 
procedures used for income in kind (other than housing). After 
attempting these kinds of adjustments he finds that for one year the 
spread from the lowest to highest income province narrows from about 
70% on a per capita basis to about 28% on a per household basis. 

While a similar set of adjustments to a long-run income 


series would be particularly interesting they are impossible due to 


Eales Abouchar, "Regional Welfare and Measured Income 
Differentials in Canada," reprint series of Institute for Qualitative 
Analysis of Social and Economic Policy, University of Toronto, 
(December, 1971). 
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the paucity of regional data. Thus, even if one accepts that such 
adjustments are justified it is impossible to determine how regional 
inequalities in real levels of welfare have behaved over time. 

An important shortcoming inherent in using the income per 
capita series as a proxy for regional welfare is that the figures are 
available only in current values. Thus it is possible that due to 
regional differences in prices the level of inequality in real income 
per capita is Substantially different from that in current income per 
capita. In fact it has been argued by Coelho and Ghali! that when 
differences in regional price levels are taken into account the problem 
of regional disparities in the United States virtually disappears. 
These authors found that while the money wage differed by about 12.5% 
between the North and South United States, the North-South real wage 
differential was found to be insignificantly different from zero. It 
is thus suggested that it may be invalid to make regional comparisons ~*° 
on the basis of current income per capita. 

Although price indexes are not available on a regional basis 
from Statistics Canada a set of proxy indexes has been calculated. 

S aE Gtiern fea used price indexes for major regional cities to construct 


a set of regional consumer price indexes. Basically, he evaluated a 


th Iaip R.P. Coelho and Moheb A. Ghali, "The End of the 
North-South Wage Differential," American Economic Review, 61, (December, 
LO 71) epp:. 1932-9378 


25 LE. Chernick, Interregional Disparities in Income, pp. 4/-51. 
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common market basket (covering about two thirds of the items in the 
normal CPI) in each of 12 regional cities as of January 1963 and 
then extended each of the price series through time by using the 
published consumer price indexes for each regional city. 

While such a series is useful as a first approach it has 
some rather fundamental flaws which could bias regional comparisons. 
First, the basket of goods and services upon which the index is 
based excludes shelter which accounts for around 18% of the consumer 
basket and which varies widely in cost across anne Secondly, 
there may be biases incorporated through the assumption that average 
prices in meena ren centres accurately reflect average prices in 
the province as a whole. This bias could be significant if there 


are large differences in the cost of living between large urban areas 


and small urban and rural areas since there are substantial variations 


across provinces in the rural-urban distribution of the population. 
If it is accepted that Chernick's regional price indexes 
are at least indicative of regional price variations, however, they 
can be used to show the welfare bias of current income per capita 
figures. When real income per capita computed on this basis is 


compared to current income per capita, 


Son the basis of Canadian Real Estate Association housing 
surveys, average house prices in 1973 varied between $19,056 in 
Saskatoon to $41,264 in Toronto. Note, however, the possibility that 
such differentials may in part reflect differences in tastes, quality 
and size. See Canadian Real Estate Association, Multiple Listing 
Survey, reported in The Calgary Herald, (November 8, 1973). 
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- . . there is some deterioration in the 
position of the lower-income provinces in the 
interregional distribution of personal income... 


a 

This evidence suggests that current income figures will tend 
to underestimate the severity of regional welfare disparities. Further- 
more, upon deflating the current income series with the proxy price 
indexes Chernick found that the long-run trend in regional inequalities 
in current income per capita seems to accurately reflect the trend in 
such inequalities in real income per capitate Although undelfated 
income will be used in this study the reader should keep in mind that 
this measure probably is an underestimate of the true level of regional 
inequality. 

As noted above, in addition to analyzing regional differentials 
from a welfare point of view this study is concerned with the process 
of adjustment in regional economic activity. In this regard, it is 
important to exclude purely exogenous factors (such as taxes and 
transfers designed to reduce regional disparities) from any measures 
of inequality. 

Various elements in personal income do not always reflect 
returns from economic activity within a region. A preferred measure of 
regional activity would exclude government transfer payments, interest, 
dividend and net rental income,and wage income accruing to persons in 


tote. Chernick, Interregional Disparities in Income, p. 49. 
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a region as a result of activity outside of the region. Such a pro- 
cedure of excluding these components is, however, not without serious 
problems. Given the data there is no way of differentiating between 
income earned within and outside the region. While it would be safe 
to assume that very little wage and salary income would be earned 
outside of the region, the same cannot be assumed with regard to 
interest, dividend and rental income. One method of solving this 
problem is to exclude entirely from the measure of regional activity 
all components which may in a large part be earned in activities 
outside of the region. This procedure will be used here. As a proxy 
for regional economic activity or participation, "earned income per 
capita” will be usta It is defined as wages, salaries, and supple- 
mental income, plus net income received by farm operators from farm 
production, plus net income of non-farm unincorporated business. It 
excludes interest, dividend and rental income and certain income 


flows associated with corporate enterprise and government. 


2.2.2 INDEXES OF REGIONAL INEQUALITY 
In measuring the interregional dispersion of any variable 


such as per capita income it is necessary to take account of the 


position of each and every region in relation to the national average. 


There are several available indexes which can do this. One such index 


1 this income measure has been used in earlier studies by 
Chernick and Denton. See Chernick, ibid., p. 23 and Denton, An 


Analysis of Interregional Ditferences in Manpower Utilization and 
Earnings, p. l. 
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is the Gini coefficient. This measure was first proposed as an index 
of income inequality by Moreanee and is given by the proportion of 
the area under a 45° diagonal line which lies between the Lorenz 
curve and the diagonal line. 

A problem with using the Gini coefficient in this study is 
that it would be influenced by changes in the regional distribution 
of the paputaes oats and therefore it would be difficult to make any 
intertemporal comparisons on the basis of this index. Since most 
of the focus of this study is on the causes of regional differences 


in the level of economic activity and changes therein over time 


ames Morgan, ''The Anatomy of Income Distribution," Review 
of Economics and Statistics, 54, (August, 1962), pp. 270-283. See 
also, N.C. Kakwani and N. Poder, "On the Estimation of Lorenz Curves 
for Grouped Observations," International Economic Review, 14, (June, 
1973), pp. 278-293. 


AnG for example, per capita income in region A remains 507 
of that in region B over two periods but the population shifts from 
a 40-60 to a 20-80 distribution the Gini coefficient will fall. 
Consider the following hypothetical CASE: 


Period 1 Periody2 
REGION A REGION B REGION A REGION B 


INCOME 200 600 105 840 
POPULATION 40 60 20 80 
PER CAPITA INCOME 5 10 SA) uO 


In both cases per capita income in region A is 50% of that in region 
B, but while in period 1,40% of the population (region A) has 25% of 
the income and 60% of the population (region B) has 75% of the income, 
in period 2,20% of the population (region A) has 11.1% of the income 
and 80% of the population (region B) has 89.9% of the income. The 
Gini coefficient therefore falls. 
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regions are best viewed as having equal weight as observational units. 
That is, the weight given to each region in the calculation of the 
index of inequality should be independent of the relative size of 
each region's population. It should be noted however, that if the 
focus on regional inequality was strictly from a national and welfare 
viewpoint the Gini coefficient would be a satisfactory measure. For 
example if the relative per capita incomes in a set of regions 
remained constant over time, while at the same time there was a 
redistribution of the population away from the low income regions, it 
could be accurately concluded that national welfare had risen on the 
basis of a falling Gini coefficient. 

A much less complicated index of regional inequality in 
terms of computation is the "relative mean deviation" index. This 


index which has been used by Mero iee is based on absolute deviations 


of the regional variables around the national average for the variable. 


ige ale) ralenestiovere! eS 


where y, = income per capita in region i, y = income per capita in the 
. 


nation, and N = number of regions. 


aMecauter "The Trend of Regional Income Differences in Canada," 


pp. 442-443. 
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This unweighted index attaches equal weight to each region 
without regard to any possible regional differences in population 
size, density, geographic area or structure of economic 2etivity: 
and thus avoids the problem associated with the Gini coefficient. 

One of the more widely used measures of regional inequality 
is the "coefficient of variation." It measures the dispersion of 
regional variables relative to the national average and is defined 
(in the unweighted version) as the standard deviation of the dis- 


tribution divided by the arithmetic mean. Symbolically: 


where all variables are as previously defined. 

This measure is a standardized version of the usual statistic 
for measuring the dispersion of a distribution. As such, there are 
several distinct advantages to using it as a measure of regional 
inequality. First, it is sensitive to changes in the distribution 
of regional variables since the values farthest from the mean are 
weighted most heavily. In this regard it should be noted that the 
choice between the "relative mean deviation" measure and the "co- 
efficient of variation" measure does involve a judgement about the 
seriousness of varying degrees of variation around the national mean. 
If it is felt that an income differential which is twice as large 


as another is more than twice as serious the "coefficient of 


variation" is the appropriate measure. 
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A second advantage of using the "coefficient of variation" 
measure is that its value is independent of the absolute size of the 
units in which the variates are measured so that meaningful compar- 
isons can be made over time and across beigeiass” Thad) veethas 
measure is quite amenable to a decomposition of variance type of 
ten The latter can be used to determine the relative con- 
tributions to regional income inequality of variations in the 
various components of regional income. 

Given these considerations the unweighted "coefficient 
Ofavartation | (re best suits the purposes of this study. Thus it 
will be used as the measure of inequality. In some of the following 


sections the unweighted "relative mean deviation" (A ww will also 


be given for comparative purposes. 


2.2.3 REGIONAL DELINEATION 
A question of fundamental importance in any discussion of 


regional inequality concerns regional delineation. In the considerable 


ies is important to note that if the standard deviation was 
not divided by the mean the measure of inequality would be sensitive 
to the absolute size of the units. Thus, for example, in the case of 
a constancy in the dispersion of relative regional incomes this index 
would show increasing regional inequality as absolute regional incomes 
diverged. Whether it is more appropriate to measure regional in- 
equalities by absolute or relative income is a moct point as arguments 
for and against invariably come down to questions in welfare economics. 
This problem will not be dealt with here. Following tradition, 
inequality will be measured in terms of relative income differentials. 
An additional problem which arises is that changes over time and space 
in the absolute deviations of regional income are not easily inter- 
preted. See E.J.R. Booth, "Interregional Income Differences," Southern 
Economic Journal, 31, (July, 1964), pp. 44-51. 


oP Chernick, Interregional Disparities in Income, Appendix 
Note B. 
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literature dealing with this topic the general conclusion is that 
there is no unequivocal definition of a eeotene Rather, it appears 
that the appropriate set of regions depends on the nature of the 
analysis and the type of problem being investigated. The criteria 
used in selecting regions in this study will be set out below. 
Mover summarizes three traditional approaches to defining 
regions. The first stresses homogeneity with respect to some one 
or a combination of physical, social, economic or other character- 
istics. The second stresses nodality or polarization concepts and 
the third stresses political or administrative coherence. The 
homogeneity criteria simply requires that regions be chosen such 
that variations in some variable or variables be minimized intra- 
regionally and maximized Paferreerenaiiee This approach has been 
used extensively by the Federal Government to designate regions 
requiring assistance and usually involves variables such as 


unemployment and income. 


isee J.R. Meyer, "Regional Economics: A Survey," American 
Economic Review, 53, (1963), pp. 19-54; M.B. Ullman and R.C. Klove, 
"The Geographic Area in Regional Economic Research," in Regional 
Income, Studies in Income and Wealth, 21, (Princeton: National Bureau 
of Economic Research, 1957); D.M. Ray, and B.J.L. Berry, "Multivariate 
Socio-Economic Regionalization: A Pilot Study in Central Canada," 
Regional Statistical Studies, (Toronto: University of Toronto Press, 
1965); P. Camu, E.P. Weeks, and Z.W. Sametz, ''The Development of a 68 


Region System," Economic Geography of Canada, (Toronto: Macmillan of 
Cavada, L965), pp. 201-265. 


“esis. ibid appa 2020. 


ecrated in this way, it can be seen that this approach is 
essentially one of stratified sampling where regions are the strata. 
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While the above three criteria for regional delineation 
are most commonly used they do not exhaust the list. esl: for 
example,suggests regional delineation on the basis of growth potential. 
This approach relies heavily on "growth pole" theories of develop- 
ment and growth, and stresses large centres as the core of economic 
progress. Regions thus defined are particularly useful in relation 
to regional development aie Yet another method of delineating 
regions is embodied in a study by Camu, Weeks and Sametz. 

Whatever the ideal delineation of regions for a study of 
regional inequality there are several important considerations which 
effectively limit the range of choice. First, since one of the 
ultimate goals of research in the area of regional inequality must 
be to aid in the formulation of policies to reduce this inequality, 
the regional system used should have political and administrative 
coherence. Secondly, the regions must be chosen such that they 
conform to some set of regions used in statistical compilations if 
any empirical work it to be attempted. This immediately limits the 


choice to: (i) the 243 counties or Census Divisions, (ii) some 


LoLN. Brewis, Regional Economic Policies in Canada, (Toronto: 
Macmillan Company of Canada Ltd., 1969), pp. 48-50. 


een for example John Friedmann, "The Concept of a Planning 
Region - The Evolution of an Idea in the United States," in John 


Friedmann and William Alonso, eds., Regional Development and Planning: 
A Reader, (Cambridge, Mass.: M.1I.T. Press, 1964), pp. 497-518. 


ae Camu et.al., Economic Geography of Canada. 
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combination of these 243 units, (iii) the 10 privinces, or (iv) some 
combination of the 10 provinces. 

Two of the main advantages of using a set of regions based 
on (i) or (ii) are that counties and census divisions are relatively 
homogenous and they do not straddle political jurisdictions. A third 
possible advantage is that such an approach would produce a set of 
regions sufficiently numerous for regression analysis. Set against 
these advantages are three important disadvantages. First, the regions 
based on (i) are generally not nodal units and hence any regional system 
based on such units would lack functional integrity. Functional 
integrity means that each region is tied together in the sense that, 
for example, the population centre of each region provides the demand 
for agricultural output and supplies employment opportunities as well as 
processed goods and services o the rural area. Secondly, being 
relatively small and not being nodal units they are more likely to have 
serious "edge'' effects than the provinces of which they are a part. In 
the study of regional disparities 'edge effect" would be introduced 
when people live in one region and work in another. The greater the 
extent of this '"fuzziness'' between regions the less useful is such a 
set of regions for regional analysis. Finally, and most importantly, 
most of the types of data which are required in this study are not 
available on an annual basis for counties or census divisions. 


Camu, Weeks and sana have suggested a 68 region system 


oo: Camu et. al., Economic Geography in Canada. 
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where each region is basically the nodal type consisting of one or 
more counties or census divisions and therefore consistent with 
census data. While their system minimizes the problems of "edge 
effect" it runs against the problem of data limitations mentioned 
above. 

A third possible regional breakdown from a data avail- 
ability viewpoint is the 10 provinces. Not only would such a break- 
down produce a set of regions with a large degree of functional 
integrity but also, due to the size of the provinces, the "edge 
effect" would be minimized. A 10 province regional system would 
thus appear to satisfy most of the basic criteria for an econom- 
ically useful definition of a region. 

Unfortunately, however, even at this level of aggregation 
some of the statistics for variables employed in this study are 
not available on a provincial basis. In some cases where the 
Statistics are based on Sctnaeee and where the samples are small 
(as is the case in provinces like Prince Edward Island, Newfoundland 
and Saskatchewan where the populations are relatively small) the 
degree of sampling variability exceeds the disclosure limits of 
Statistics Canada. In such cases a 5 region system is commonly 


used, consisting of: 


tFor example, unemployment statistics. 
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(1) Atlantic Region (includes Newfoundland, Prince Edward 
Island, Nova Scotia and New Brunswick), 

(2) Quebec, 

(3) Ontario. 

(4) Prairie Region (includes Manitoba, Saskatchewan and 
Alberta), 

(5) British Columbia. 

It would be expected that this 5 region system would exhibit 
an even more pronounced degree of functional integrity and a lesser degree 
of "edge effect" than a 10 region system, largely because each region 
is divorced from its neighbor(s) by some cultural or physical barrier. 
Furthermore, this 5 region system appears to fulfill the homogeneity 
criterion. Using Census income data, S. enedds calculated the 
unweighted dispersion of per capita income across subregions and 
regions in order to compare the degree of homogeneity within regions 
to that across regions. His results are given in Table 2.2.1. 

In only one case (Quebec) was the subregional dispersion 
index higher than the interregional dispersion index (0.294 versus 0.219). 
It would thus appear that this 5 region breakdown would be satisfactory 
for studying regional inequality. 

1 


S. Shedd, Factors in Interregional Income Differences in 


Canada, Unpublished Ph.D. dissertation, (Southern Illinois University, 
LOD Ie) 
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On the basis of the above arguments a 10 province regional 
breakdown is employed for the most part in this study. Only in those 
cases where provincial data are unavailable is the 5 region system 


used. 


TABLE 2.2).1 


SUBREGIONAL INCOME DISPERSION 


COEFFICIENT OF 


REGION VARIATION 
Vigne 
Atlantic es ly a 
Quebec .294 
Ontario ol Syl 
Prairies el lie} 
British Columbia +134 
Canada 729 


source: §«S. Shedd, Factors in 


Interregional Income Differences in 
Canada, Unpublished Ph.D. dissertation, 


(Southern Illinois University, 1971), 
joy SPA 


2.3 LONG-RUN TRENDS IN REGIONAL INCOME INEQUALITY 


2.3.1 A SUMMARY OF EXISTING RESEARCH ON TRENDS IN 
CANADIAN REGIONAL INEQUALITY 
Perhaps the most exhaustive study of regional income dispar- 
ities is a Staff Study of the Economic Council of Canada by S.E. 


1 ; ; ; gah eh ; : 
Chernick. This study, which is mainly descriptive in nature, outlines 


lo E. Chernick, Interregional Disparities in Income. 
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the nature and severity of the problem and discusses trends in regional 
income dispersion for the period 1926-64. The study is based on the 
National Accounts Statement of Provincial Incomes and employs both a 
ten province and a five region breakdown. 

With respect to the trend of regional inequality in personal 
income per capita over the period 1926-64 as measured by the unweighted 
coefficient of variation, Chernick concludes that; 

- . over a period of Canadian economic history 

spanning almost forty years, the interregional 

structure of income has hardly changed; and the 

degree of regional participation in national 

economic activity that obtained in the mid-sixties 

is much the same as it was in the mid-twenties.! 

There were however, many short-run fluctuations in regional 
inequality as evidenced by Chernick's study. The index rose sharply 
just after 1928, reached a maximum during the early 1930's, and then 
fell to a minimum during ive Following this there was another sharp 
increase up to 1950 and then a downward trend. From this it is evident 
that any conclusions about long-run trends in regional inequality will 
depend critically on the period of history used as evidence. 

. Using earned income per capita as a measure of regional 
activity Chernick found basically the same time pattern as when 


personal income per capita was used, although earned income per capita 


generally produced a higher index than did personal income per capita. 
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‘This latter fall is largely related to the equalizing effect, 
particularly on the Maritimes, of the war effort and the recovery of the 
Prairies from the drought and low wheat prices of the 1930's. 
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Thateds, 

To the extent that earned income per capita reflects 

the volume of economic activity and income generated 

within the geographic boundary of the province, the 

degree of provincial participation in national economic 

activity is more divergent. 

On the basis of earned income per worker (a proxy for regional 
productivity) the index of regional inequality was found to follow the 
same basic trend as that based on personal income per capita and to be 
somewhat less than either the index based on personal income per capita 
or earned income per capita. The latter would in turn indicate signifi- 
cant regional differences in manpower availability and utilization. 

Several other aspects of Chernick's research are relevant to 
this study. First, on the basis of regional price indexes based on major 
regional city surveys he calculated the coefficient of variation for 
real personal income per capita. As indicated earlier, this series is 
slightly higher than that for current personal income per capita but 
the long run trends in these series do not appear to be Age or ents 

A second important result is that on the basis of an unweighted 
coefficient of variation for the various components of personal income 
per capita it was found that government transfer payments and non-farm 
unincorporated business income have generally been in the direction 
of decreasing regional inequality. At the same time, it was evident 
that farm income and property income tend to be distributed in a way 


which increases regional inequality. The trend of the dispersion of 


labor income over time has been about the same as that for personal 
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income per capita and thus appears to have exerted a neutral influence 
on regional inequality. 

A second piece of research related to this study is that by 
Marvin Melanie His work on regional income differentials in Canada, 
like Chernick's, is largely descriptive. Using national income data 
for the period 1926-62, he also finds that the interregional dispersion 
of per capita income has remained relatively constant for the period 
taken as a whole,and that over this term there has been little change 
in the relative positions of the individual regions. In addition, 
he suggests that whatever slight convergence there may have been was 
a result of a redistribution of income through government transfer 
payments. Thus, as far as endogenous regional economic adjustment is 
concerned this buttresses his conclusions about the long-term con- 
stancy of regional tmeddalt tye 

The substantive contribution of McInnis's work however, is 
his work on the question of the extent to which: 

.. . this constancy [is] a product of some peculiarity 

of the initial years of the series, 1926 and 1927, 

arbitrarily chosen because they are the first years 

for which the statistics are available? 


In his attempt to deal with this question, the author used 


census data to construct estimates of regional per capita income 


Marvin McInnis, "The Trend of Regional Income Differentials 
tn Canadas. 
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“The income measure used is "participation" income which is 
defined as wages and salaries plus the income of independent business. 
This particular measure was dictated by data availability. 
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for two census years prior to 1926. On the basis of these estimates he 
found that a long-term constancy in the interregional structure of 
income extends back to at least the census year 1920-21 and is not 
limited to the period 1926-62. At the same time, he found that the 
level of inequality in 1910-11 was significantly greater than that in 
1920-21. This was largely due to the extremely high relative position 
of British Columbia in the early years. Between the years 1910-11 and 
1920-21 participation income per capita in British Columbia relative to 
that for Canada fell from about 186% to 121%.+ 

In a third study of Canadian regional inequality Alan Gree 
on the basis of estimates of gross value added per capita for the 
period 1890-1956, concluded that the level of regional inequality was 
about the same in 1956 as it was in 1890. He found, however, that there 
were changes in the level of inequality over the intervening period. In 
fact, the most interesting aspects of Green's research are his attempts 
to relate these changes in regional inequality to Canadian economic 
growth and the redistribution associated with the settlement of new 
regions. On the basis of an analysis of regional inequality over the 
period 1890-1929 he concluded that, 

Rapid countrywide economic growth between 1890-1910 . 

was accompanied by a growing disparity among the provinces 


in average and per worker terms whereas the slower national 
growth during the second period [1910-1929] showed less 


Eoee Table IV, ibid., p. 447. 


ehian G. Green, Regional Aspects of Canada's Economic Growth, 


(Toronto: University of Toronto Press, 1971). 
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change in these newly established Leyelsn- 

Will tamson- also made an attempt to extend the estimates of 
regional inequality back in time in order to determine the long-run 
trend. Comparing indexes of regional inequality based on the share of 
agriculture in the regional labor force (as a proxy for income per 
capita) for six census years beginning in 1901 Williamson found that 
the level of inequality rises from 1901 to a peak level in 1931 and 
then declines to 1951. Also, the index in 1961 (as calculated by 
Chernick?) is about the same as that for 1901. While the proxy for 
income per capita is quite imperfect and does not take account of the 
possible effects on regional inequality of differences in levels of 
activity in the nation when making comparisons, his results are 
nevertheless suggestive. 

The bulk of Williamson's research is devoted to describing 
the relationship between the level of regional inequality and national 
development. In general he finds that there is a pattern of increasing 
inequality during the early development stages and decreasing inequality 
during the more mature stages of national growth and development. This 
pattern is supported by an international cross-section of twenty-four 


nations and by various time-series analyses. An interesting result, 


Ei aleta G. Green, "Regional Aspects of Canada's Economic Growth, 
1890-1929,"" Canadian Journal of Economics and Political Science, 33, 
(Nay 0907 Dee oe. 


-Wiliiamson, "Regional Inequality and the Process of National 
Development: A Description of the Patterns, (Doo. 


eChernick, Interregional Disparities in Income, p. 12. 
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however, is that Canada is somewhat of an exception to this generalized 
pattern. 

A criticism which can be levelled against the above research 
is that while there is considerable evidence of a relationship between 
variations in the degree of regional income inequality and variations in 
the overall level of activity in the national economy, little attempt 
has been made to take this relationship into account in determining 
long-run trends. Clearly if it is at all significant, accurate estimates 
of long-run trends can only be determined on the basis of a sample in 
which the end-points represent similar overall levels of economic 
activity. As will be seen in later sections, conclusions about the 
long-run trend of Canadian regional inequality depend critically on the 
end-points chosen for the analysis. 

Further to this, little attention has been paid to the 
effects which exceptional occurrences such as World War II and the 
depression of the 1930's had on regional inequality. It is quite 
evident, for example, that while the Canadian war effort involved 
favorable exogenous effects on the Maritime economy, the drought and 
depression had very pronounced and unfavorable effects on the Prairie 
economy. It is unlikely that an unbiased measure of any change in 
regional inequality associated with normal regional adjustment can be 
obtained unless such factors are taken into account. 

A shortcoming of most of the studies summarized above is that 
they have not provided any type of systematic analysis of the trends 


for the individual regions. The summary measures of regional inequality 
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which are typically employed do not provide any information as to 
whether the trend in regional inequality is due to constant relative 
positions or offsetting changes in the relative positions of each of 

the individual regions. This latter type of information is particularly 
important from the point of view of determining whether or not the 
observed trends can be interpreted as some type of long-run equilibrium. 
All of these points will be taken into consideration in the analysis of 


trends presented below. 


2.3.2 AN ANALYSIS OF THE TREND OF REGIONAL INEQUALITY 
IN PER CAPITA INCOME, 1926-1971 

The main purpose of this section is to determine whether more 
recent experience alters the conclusions of earlier research on the 
trends of regional inequality cited Ae. and to determine the long- 
run trends in the relative per capita income positions of individual 
regions. The latter is necessary in order to assess the validity of any 
long-run equilibrium interpretation of Canadian regional inequality. 

Using the provincial personal income per capita series from 
the National Accounts Income and pependae eet the "coefficient of 
variation" index ed and the "relative mean deviation" index Ce 
were computed for the period 1926-1971. These are set out in Table 1 in 


Appendix I. One series of inequality measures is calculated with 


Bre will be recalled that the most recent analysis (by Chernick, 


Interregional Disparities in Income) is based on data up to 1964. 
* Statistics Canada, National Accounts Income and Expenditure, 


1971 (Ottawa: Queen's Printer, 1971). 
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Newfoundland excluded in order to isolate the effect which the addition 
of this province to the nation in 1949 may have had on the long-run 
trend. 

Time trends were fitted using Ordinary Least Squares (OLS) to 
determine the long-run trends of these series over the period 1926-1971. 
These estimated trend lines are summarized in Table 2.3.1. It can be 
seen that there is a statistically Sienif tents long-run decrease in the 
level of regional inequality over this period. However the process is 
very slow. According to the estimates, an and Aw fell by only one- 
fifth of one percentage point per year. In comparison to the decrease 
in regional inequality experienced by most of the countries in 
Williamson's sample- over a shorter period of time this decrease is 
slight. For example, over the thirty year period 1930-1960, the decrease 
in regional inequality in Sweden and the United States was roughly five 
and three times respectively that which would have occurred in Canada 
over the same length of time with the rate of convergence estimated 
above. The actual differences in rates of convergence were in fact much 
greater. 

In addition, an examination of Table 1 (Appendix I) reveals 
that the process is quite irregular. That is, there are large short-run 
increases and decreases in the degree of regional inequality over this 


period. In the light of these results it would appear that for the 


Ithe critical t value for 44 degrees of freedom and a two- 
tailed test at the 1 per cent level is 2.7. 


anae Williamson, "Regional Inequality and the Process of 
National Development: A Description of Patterns," Table 5. 
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1926-1971 period at least, any levelling of regional disparities in 
Canada has been slight and relatively unimportant, particularly in 


comparison to that experienced by other developed countries. 


TABLE 2.3.1 
OLS REGRESSIONS OF INDEXES OF DISPERSION, A ww and ates 


ON TIME (T), 1926-71. (t-RATIOS IN PARENTHESES) 


REGRESSION 1: A =C+a¥lr 
uw 
OLS ESTIMATE: . A sot Zsharer ened ee AG 
REGRESSION 2: VY =C#+a¥?r 
uw 
OLS ESTIMATE: NP er an a aS 
COLDS SIRS) 


The coefficient of variation does not give any information as 
to the long-run stability of the relative regional levels of per capita 
income. In order to determine whether the long-run pattern of regional 
inequality is perhaps the result of a peculiar interaction of continually 
shifting relative positions of the provinces relative regional personal 
per capita income was calculated for each of the provinces for the period 


1926-71. These figures are given in Tables 2 and 3 in Appendix Ti 


eTdeatty provincial comparisons should be based on income per 
capita in province i as a percentage of a national average which excludes 
that province. In the case of Ontario and Quebec, due to their large 
relative size (with respect to income and population), this method would 
give much higher relative positions than indicated in Table 2, but the 
long-run trend would be unaffected. For example, excluding Ontario in 
the calculation of the national average, Ontario's relative position in 
1949 and 1971 is 131% and 128% respectively versus 119% and 116% 
respectively if it is not excluded in the calculation. Such differences 


are minor for the smaller provinces. 
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To determine the long-run trends for each of the provinces provincial 
income per capita as a percentage of national personal income per 
capita was regressed (using OLS) on time. These results are presented 
ine lable? .3.2. 

Perhaps the most outstanding trend over the period 1926 to 
1971 is the significant and fairly regular decline in British Columbia's 
relative position. The estimated coefficient on time suggests that 
personal income per capita as a percentage of that for Canada fell by 
about one-half of one percentage point per annum over this period. 

A second unmistakable trend is the long-run constancy in the 
relative positions of Quebec and Nova Scotia. This is indicated in the 
Table by the small and insignificant coefficients for the time variable 
in these cases. The trends for the relative positions of the remaining 
provinces are much more difficult to interpret. For example, although 
the results for Saskatchewan indicate a significant convergence (at the 
5 per cent level) over the period this is due mostly to its unusually 
poor relative position during the 1930's. In fact, the plots of the 
regressions for the predominantly agriculture based Peowinces suggest 


that this was the major reason for the indicated statistically 


I the depression and drought of the 1930's had its greatest 
impact on the agricultural sector. Due to its almost total specializa- 


tion in agriculture Saskatchewan was by far the hardest hit at that time. 


The relative personal income per capita position of Saskatchewan fell 
from over 100% in 1928 to about 44% in 1931. The national average was 
not again achieved until 1948. The provinces of Alberta and Manitoba 
followed Saskatchewan in terms of the severity of the impact of the 


depression. 
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TABLE 2.3.2 
RESULTS OF REGRESSIONS OF RELATIVE PERSONAL PER CAPITA 
INCOME (y,/y) ON TIME (T) FOR NINE PROVINCES 


(EXCLUDES NEWFOUNDLAND), 1926-71 


OLS ESTIMATES FOR THE EQUATION: 
Sei ey = C + aT (t ratio in parenthesis) 


Prov. C QO, ne Mean Relative Per Long Run 
Capita Income (%) Prov. Ranking 


P.E.I. chia 18 30 BSeG 9 
* 
(nia (4.3) 
N.S. 74.9 02 00 75aa 7 
REN (.4) 
N.B. 64.0 at 95 AGS 8 
* * 
(83.6) (3.9) 
One 88.1 ron 02 87.2 5 
(84.8)% (-.93) 
Ont. 124.3 ~.20 37 119.6 1 


* * 
(116.4) (-5.0) 


Man. iress -.06 - 04 95.8 4 
k 
Ci3a0) (-1.3) 


Sask. Osh ~42 -10 80.6 6 
* 
Gae2) (2.3) 
Alta. 92.0 -20 £07 96.7 S 
* 
(29.9) (1.8) 
sc innit ceteris esl ale ie Mt a aint Rc en Dee A ts ne ect 
BzGe 129.8 -.45 BRA 119.2 2 


(411.0)  (-10.4) 
scat as a ee ee 


* = , 
Indicates significance at the 1% level. (For two-tailed test.) 
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significant convergence. In order to remove this bias to the long-run 
trend this period is eliminated from the sample in the following section. 

With respect to the cases of Prince Edward Island and New 
Brunswick it should be noted that the indicated slight convergence is 
due almost entirely to improvements in their relative positions after 
1960. Prior to this period a constant trend is apparent. In any case 
the rate of convergence is extremely small -- between one-tenth and 
one-fifth of a percentage point per year. 

To sum up, it appears that the relatively small long-run decrease 
in regional inequality in Canada has been largely due to a steady 
decline in British Columbia's above average relative position. The 
remaining provinces (excluding Newfoundland), while exhibiting much 
greater short-run variations in their relative positions, do not show 


any substantial gains or losses over the period 1926-71. 


2.3.3 A MODIFIED ANALYSIS OF THE TREND OF REGIONAL 
INEQUALITY IN PER CAPITA INCOME, 1926-1971 

The preceding analysis was based on the complete period 1926- 
1971. This period includes a major depression and a major war and it is 
possible that the inclusion these events may lead to a bias in the trend 
of regional income inequality. Among the major disruptions during the 
depression was a sharp drop in the relative positions of the provinces 
whose economies were based on agriculture. The war, on the other hand, 
brought a number of equalizing factors. These included the policy of 
decentralization of war production and military establishments, the 


uniformity in pay scales of the armed forces, the introduction of 
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family allowances, and the increased activity in the Atlantic seaports 
which provided considerable stimulus to incomes in the lower income per 
capita provinces.+ In addition, the war period saw the recovery of 
the Prairie economies. 

In order to remove any possible biases resulting from these 
events the complete cycles associated with the depression and the years 
in which the bulk of the war effort expenditures were made were removed 
from the 1926 to 1971 income series. On the basis of Chamber's 
"reference" teed the years 1929 to 1937 inclusive were eliminated 
in order to remove the depression cycle and the years 1942 to 1945 
inclusive were deleted in order to remove any possible war effects. 

On the basis of the remaining 33 observations the two 

unweighted measures of regional inequality, A aw and yee were regressed 
on time. The results are presented in Table 2.3.3. 

It is evident that while there is a statistically significant 
levelling of regional income inequality, the long-run rate of change 
is extremely small - slightly more than one-tenth of one percentage point 
per year. Furthermore, in comparing these results with those for the 
complete period 1926-1971 (see Table 2.3.2) the rate of decline in 
regional inequality is even less when the war and depression 


periods are excluded. It should also be noted that this decrease in 


1 this effect can be seen in the relative income figures for 
Prince Edward Island, Nova Scotia and New Brunswick given in Table 2, 
(Appendix I). 


aoee Edward J. Chambers, ''Canadian Business Cycles and 
Merchandise Exports," Canadian Journal of Economics and Political 
Science, (August, 1958), pp. 406-410. 
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inequality, slight as it is, is almost entirely due to a fall in the 


relative income position of British Columbia. 


TABLE 2.3.3 
OLS REGRESSIONS OF INDEXES OF DISPERSION, A ue AND Viz; 
u uw 


ON TIME (T), 1926-28, 1938-41 and 1946-71. (t-RATIOS IN PARENTHESES) 


REGRESSION 1: A. =) Gotial 
uw 
OLS ESTIMATE: Aw SP acpi oS alle al R = .41 
(26.6) (-4.6) 
REGRESSION 2: Vertis folk 
uw 
OLS ESTIMATE: MS = 2770 t=eg131 Ra = .45 
(32.8) (-5.0) 


2.3.4 AN ANALYSIS OF THE TREND OF REGIONAL INEQUALITY 
IN PER CAPITA INCOME FOR THE PERIOD 1949-1971 
This section investigates the trend of regional inequality in 
the post-war period. The attempt to establish the trend for this period 
is made for two reasons. First, it is possible that the impact of the 
war expenditures continued well beyond the years in which the bulk of 
them were made. That is, it may take some time after an initial shock 


for the long-run equilibrium (if such exists) to be restored. If this 


is the case then even the preceding analysis would produce a biased trend. 


An analysis based on the period beyond (say) the late forties or early 


fifties should not suffer in this respect. A second reason for choosing 
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this period is that the research in later chapters, which relies on the 
results of this chapter, is limited by data availability to this period. 

Since the goal here, as before, is to establish long-run 
rather than cyclical trends care must be taken in choosing the end- 
points of the sample. Clearly, if the level of regional inequality is 
systematically related to the overall level of economic activity then 
choosing end-points which correspond to different phases of the cycle 
would lead to a bias in the trend line. There is some evidence that 
the level of regional inequality varies systematically over the business 
cycle. Chernick concludes that: 

. - »- while the national unemployment level does 

not tell the whole story, periods of high economic 

activity in the post-war period have been accom- 

panied by a wider spread in the interregional 

structure of labor income per capita. 
heer has found a similar inverse relationship between the coefficient 
of variation and changes in the level of national income in the United 
States. Gueeni found a similar relationship, at least for the period 
1890-1929, in Canada. Given this evidence it is crucial to determine 
the phases of the post-war business cycles so that the proper end years 
can be chosen. The immediate problem posed, however, is that of deter- 


mining which cycle is relevant; the cycle as determined by the national 


unemployment rate or that determined by changes in national income. 


I chernick, Interregional Disparities in Income, p. ll. 


aie. State Income Differentials, 1919-1954, p. 35. 


eect "Regional Aspects of Canada's Economic Growth, 1890- 
1929," p. ‘242. 


Pchanber'a reference cycles could not be used since they do 
not include more recent years. 
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The problem arises in that these two cycles are not always in phase. 
For example, the unemployment rate had reached its peak in 1971 while 
the change in the Gross National Product reached its low point in the 
previous year. 

Since Chernick suggests a relationship between inequality and 
the unemployment rate the relative national unemployment meee was used 
to isolate the cycles over the post-war period. This criterion suggests 
that 1949 would be a choice consistent with 1971, the last year for which 
provincial data are BVeilable.— 

On the basis of a sample period of 1949 to 1971 inclusive ae 
and Ve were regressed on time. The results are given in Table 2.3.4. 
There it can be seen that the post-war trend in regional inequality (when 
Newfoundland is excluded) is approximately the same as that for the much 
longer period 1926-1971. In both cases, while there is a statistically 
significant decline in the level of regional income inequality it is 
slight and relatively unimportant, at least in comparison to that ob- 
served in other developed countries. It is interesting to note however, 
that when Newfoundland is included in the sample the trend becomes more 
regular and the rate of overall convergence is increased. As will be 
seen below this is due to the steady increase in the relative personal 


income per capita position of that province since joining Confederation. 


Trhat is, the end years are chosen such that they both saw a 
high or low unemployment rate relative to that for the intermediate years. 
It is impossible to choose years with approximately the same absolute 
unemployment rate due to the significant upward trend in (structural) 


unemployment over this period. 


aT both 1949 and 1971, national unemployment was at a 
cyclical peak. 
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TABLE 2.3.4 
OLS REGRESSIONS OF INDEXES OF DISPERSION, Aw and Yew 


ON TIME (T), 1949-71, (t-RATIOS IN PARENTHESES) 


REGRESSION 1, (excludes Nfld.): 


> 
i] 
(@) 
+ 
eR 
Et 


uw 
OLS ESTIMATE: Mg 7 24-5 - «LIT R? = .52 
u 
(19.5) (-4.8) 
PECEECSTONNOS (excludes Ntid.): V2 tal 
OLS ESTIMATE: V., = 30.3 - .227 eo ar 
(24.9) (-6.5) 
RECRESSION 3, (includes Nfld.): A 7 Gta? 
OLS ESTIMATE: Aig 7 2904 - «247 Ree a6 
(27.7) (-8.2) 
REGRESSION 4, (includes Nfld.): v= ¢ Har 
OLS ESTIMATE: Vy = 35-9 - .30T Roamer] 


(39° 2) 0 (=1158) 


As noted earlier the trends for some of the individual pro- 
vinces were biased due to the inclusion of the war and the depression 
years in the sample. In order to remove these irregularities, trends 
were fitted for each of the provinces for the post-war period. The 
results are presented in Table 2.3.5. By far the most pronounced trends 


evident there are those for British Columbia and Newfoundland. 
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TABLE 2.3.5 
RESULTS OF REGRESSIONS OF RELATIVE PERSONAL PER CAPITA 


INCOME (y,/y) ON TIME (T) FOR TEN PROVINCES, 1949-71 


OLS ESTIMATES BY PROV. FOR THE EQUATION: 
y,/y = C + oT (t ratios in brackets) 


Prov. C O, Ro Mean Relative Per Long-Run 
Capita Income (%) Ranking 


Nfld. EG veal 67, 92 55.9 10 
(20.8) (15.3)* 

P.E. 1. 3804 54 60 57 9 
Clieyx (5.6)* 

N.S. 66.2 23 51 ae 7 
(37.9)* (4.7) 

N.B. 59.4 22 42 Ane 8 
(28.8)* (3.9) 

Que. 73a wn 565 87.0 5 
(59.0)* (6.3)* 

Ont. 10.4 oil aT 116.9 1 
(105.1)% (2351) * 

Man. LOA -.26 5 95.4 4 
(39.8)* (-3.5)% 

Sask. inyps a .19 86.9 6 
(10.3)* (o2n2) 

Alta. Tiere =0 en 100.3 3 
(34.5)* (-3.3)% 

B.C. 168 m2) 81 RANG 2 
(58.0)* (-9.6)* 


* 2 
Indicates significance at the 1% level. (For a two-tailed test.) 
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Both of these provinces regressed toward the national average over the 
post-war period at about 0.6 of a percentage point per year. Further, 
the relatively high coefficients of determination reflect the steadiness 
of this trend. 

As indicated in a preceding section the trends of the Prairie 
Provinces are difficult to determine due to the effects of the abrupt 
swings in agricultural markets. Ideally, in assessing the trends in 
such cases the period should include about the same number of "booms" 
and "busts" in such markets. The plots of the regressions for Alberta, 
Saskatchewan and Manitoba indicate that the divergent trends for these 
provinces are largely a result of the extremely buoyant agricultural 
markets in the early 1950's. If, as expected, the data for 1973-74 
indicates the recurrence of such conditions this trend will be completely 
altered and for Alberta and Saskatchewan at least, will provide support 
for a conclusion of a long-run constancy. There is some evidence that 
Manitoba's relative income position has deteriorated slightly over this 
period. 

The cases of Nova Scotia and New Brunswick are also somewhat 
difficult to interpret. Although the results in Table 2.3.5 indicate 
statistically significant but slight convergence at a rate of about 
one-fifth of one percentage point per year, this result depends critically 
on the time period used. If the period 1946-1971 is used rather than 
1949 to 1971 there is no significant trend. It would appear that due to 
the spillover effects of the war effort both of these provinces were 
favorably affected until early 1950. These effects tend to cancel the 


trend beyond this period. In any case, it would probably be safe to 
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conclude that any levelling in the relative positions of Nova Scotia and 
New Brunswick has been very slight. Prince Edward Island, by comparison, 
has shown a fairly steady improvement in its relative position at a rate 
of about one-half of one percentage point per year. 

Although the results for Quebec show a statistically signifi- 
cant convergence over this period the rate is small (about one-fifth of 
one percentage point per year). In addition, the trend appears to be 
non-linear. The plots for the regression show a slight levelling over 
the 1950's and then a relative constancy over the 1960's. Ontario, on 
the other hand, has tended to regress toward the national average at a 
rate of about one-tenth of one percentage point per year. 

In general then, the slight decrease in the interregional 
dispersion of personal income that occurred in the post-war period was 
largely due to a convergence in the relative positions of British 
Columbia and Newfoundland and to a lesser extent due to a convergence in 
Prince Edward Island's position. The remaining six provinces have 
experienced little if any change in their relative income per capita 
positions; when account is taken of the sensitivity of the long-run 
trend to the end-points of the sample period there is no convincing 


evidence of either convergence or divergence. 


2.3.5 AN ANALYSIS OF THE TREND OF REGIONAL INEQUALITY IN 
EARNED INCOME PER CAPITA FOR THE PERIOD 1949-1971 
As noted earlier personal income per capita may not be the 
best figure upon which to calculate an index of disparities in regional 
participation. Not only does personal income include government trans- 


fers which are exogenous from the view of regional adjustment but it 
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contains some elements which do not reflect returns to activity within 
the region. Earned income per capita as defined aboves excludes both 
government transfers to persons and those components of regional income 
which depend on activity outside of the region and thus may be a better 
basis for a measure of endogenous regional adjustment. 

Indexes of dispersion for earned income per capita for the 
1949-1971 period and the results of a regression of these indexes on 
time for this same period are given in Table 4 (Appendix I) and Table 
2.3.6 respectively. Several interesting trends are evident in these 
results. First, comparing the figures in Table 4 (Appendix I) with 
those in Table 1 (Appendix I) indicates that the degree of regional 
inequality as measured by differences in earned income per capita is 
slightly more severe than that as measured by differences in personal 
income per capita. Second, comparing the results in Table 2.3.6 with 
those in Table 2.3.4 indicates that while both indexes show a statistic- 
ally significant decline over this period, compared to the decline of 
the indexes based on personal income per capita the decline in regional 
inequality in earned income per capita is less. The coefficient for 
time indicates that the coefficient for time based on earned income 
per capita falls at about 0.17 of a percentage point per year while that 
for personal income per capita falls at about 0.3 of a percentage point 
per year. (See Table 2.3.4.) In addition, inequality based on earned 


income per capita shows greater short-run variation than that based on 


personal income per capita. 


1 See page 21. 
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TABLE 2.3.6 
OLS REGRESSION OF INDEXES OF REGIONAL DISPERSION OF EARNED INCOME 
PER C 2 
APITA, Gta AND ee ON TIME (T), 1949-1971 


(t-RATIOS IN PARENTHESES) 


REGRESSION 1, (includes Nfld.): Aw = C + aT 

OLS ESTIMATE: Aw 58 a) ee La R2 = .54 
(57.4) (-4.9) 

REGRESSION 2, (includes Nfld.): Vie = C + aT 

OLS ESTIMATE: ee = 30.5 - .17T R? = .61 


In general then, it appears that from a regional participation 
viewpoint regional inequality has shown a small decrease over the post- 
war period. Further, this decrease is even less than that in terms of 
personal income per sepsis” This would tend to reinforce the con- 
clusions of previous research that there has been little change in the 
degree of inequality in regional activity in Canada over the post-war 
period. 

The relative earned income per capita positions for each of 
the provinces for the post-war period are given in Table 5 (Appendix I). 


The results of the regressions of these regional relatives on a time 


variable are presented in Table 2.3.7. These indicate that the provincial 


cea Chernick, Interregional Disparities in Income, p. 23. 


Prior to W.W. II the trend based on earned income per capita is very 
similar to that based on personal income per capita. 
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TABLE 2-337 
RESULTS OF REGRESSIONS OF RELATIVE EARNED INCOME PER CAPITA 


(y.3/7,) ON TIME (T) FOR TEN PROVINCES, 1949-1971 


Se a ee ee ee ees ee ee eee 
OLS ESTIMATES BY PROV. FOR THE EQUATION: 
yer. = C + aT (t ratios in brackets) 


Prov. C QO, Ro Mean Relative Per Long-Run 
Capita Income (%) Ranking 


Nfld. 47.6 - 46 - 80 ieee 9 
(69.8)* (9.2)* 
Pe Gls 48.5 spas hs 5152 10 
(33.6)* Cel) 
Neos 67.3 03 OL 67.6 i, 
C51) (24) 
N.B. 62.0 mal Bit 08 63.3 8 
(56.6)* (1.4) 
Que. 85.j1 .26 BO) 88.0 6 
(138.0)* (527)* 
Ont. Waal -.09 a L7 120.0 uf 
(193.0)* (-1.97) 
Man. 101.0 -.40 = 3 96.2 4 
(89.0)* (-4.9)* 
Sask. 99.9 -.93 724 88.7 5 
(19.9)* (-2.6) 
meta LOU. -.40 -40 TO2 ee 3 
CC] 2 ie (-3.7)* 
Beas 12150 -.58 vio 114 2 
(119.7)* (-7.9)* 
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* ° 
Indicates significance at the 1% level (for two-tailed tests). 
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trends are basically the same as those based on personal income per 
capita, although somewhat less pronounced. The clearest trends are, 
as before, the steady and significant decrease and increase in the 
respective relative positions of British Columbia and Newfoundland. 
While there is a statistically significant convergent trend for both 
Prince Edward Island and Quebec, the rate of improvement in their 
relative positions is extremely small. Although some trends of a 
divergent nature are evident for the Prairie Provinces the same 
cautious interpretation of these trends as was given earlier should 
be applied here as wettee 

The largest differences between the provincial relatives 
for earned income and personal income show up for the provinces of 
Ontario, Nova Scotia and New Brunswick. Whereas previously there was 
evidence of some levelling in their relative positions (albeit slight), 
in terms of earned income per capita there is not even evidence of a 
statistically significant convergent trend. Thus, over the post-war 
period, these provinces’ shares of economic activity have remained 


virtually constant. 


2.4 TRENDS OF FACTORS ASSOCIATED WITH CANADIAN REGIONAL INCOME 
INEQUALITY 
2.4.1 EXISTING RESEARCH ON FACTORS ASSOCIATED WITH 
CANADIAN REGIONAL INCOME INEQUALITY 


In any attempt to explain the long-run trends in Canadian 


BAS already noted these trends are primarily a result of 
unusually favorable economic conditions in the agricultural sector 
during the early 1950's. 
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regional inequality it would be desirable to have an explanation for 
the degree of regional inequality at some given point in time. Unfor- 
tunately, there have been few systematic studies of the determinants 
of Canadian regional income inequality. Furthermore, for the most 
part the studies that have been done have concentrated on statistical 
rather than economic explanations of such inequality. More will be 
said about this below. The most important studies in this area of 
regional inequality include those by Chemntcr ta pentane and Poduialene 
Other more specialized studies have been done by Canteen and by Caves 
and poltonke 

The results of Chernick's research which are relevant to 
this study have already been mentioned in preceding sections. One 
conclusion however, which is worth reiterating is that about three- 


fifths and two-fifths of the inequality in earned income per aegis 


are due to inequality in earnings per worker and inequality in 


pcherniiek. Interregional Disparities in Income. 


epentont An Analysis of Interregional Differences in Manpower 
Utilization and Earnings. 


ean Poduluk, Incomes of Canadians, D.B.S. monograph, 
(Ottawa: Queen's Printer, 1968). 


ee Ee George, A Leader and a Laggard, (Toronto: University 
Of TOLOntO alo 70). 


Richard E. Caves and Richard H. Holton, The Canadian Economy: 
Prospect and Retrospect, (Cambridge, Mass.: Harvard University Press, 
1959). 


Recall that the bulk of the regional variations in income 
per capita is due to regional variations in earned income per capita. 
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employment paees- respectively. Given this, it is clear that the most 
important element of any explanation of regional income inequality will 
be an explanation of regional wage inequality. It should be noted that 
the inequality in employment bases is related to the regional structure 
of participation rates, unemployment rates and the age distributions 
of the regional populations: 4 

The study by Poduluk employs 1961 Census data and examines 
the importance of four factors in regional differences in average incomes 
of make workers. These are: (i) the age structure of the labor force, 
(ii) the rural-urban distribution of the labor force, (iii) the level 
of education of the labor force, and (iv) the occupational structure of 
the labor force. One of the main conclusions of this study is that 
while regional differences in levels of schooling of the labor force and 


the rural-urban distribution of the labor force account for part of the 


1the regional employment base is defined as the percentage of 
the regional population which is employed. 


ore Ms = earned income, P = total population and L = total 


employment, then: 


»4 
e L 
Y,/P a7 > 
Letting PL = source population (that is, non-institutionalized popula- 


tion 14 years of age and over), P, = residual population = P - Pi» p= 


the participation rate, U = total unemployment, and LF = the labor force, 
L/P can be written as: 


where u* = the unemployment rate. Thus it can be seen that earned in- 
come per capita is positively related to earnings per worker, the partici- 
pation rate, and the percentage of the population classified as source 
population, and inversely related to the unemployment rate. 
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regional differences in average earnings of males, most of this 
inequality remains to be accounted for. It will be recalled that 
Denton who looked at earnings for all workers rather than just earnings 
for male workers, and considered several more factors than did adn inion 
reached basically the same conclusion. 

The studies of both Denton and Poduluk are statistical and 
symptom oriented rather than economic and causality oriented. Both 
use the "standardization" method of dialysisa which involves the 
generation of various weighted averages. Although this method may be 
useful in terms of suggesting some of the factors associated with 
regional income differences, it is not useful in terms of explaining 
the basic Casco For example, although regional differences in 
unemployment and participation rates are found to account for some 
of the differences in regional income per capita no explanation is 
offered as to why regional unemployment or participation rates vary. 
Clearly it is this latter type of explanation which is required in 
order to make policy recommendations. 

Perhaps the most damaging criticism of the standardization 
procedure used in the above mentioned studies is that it assumes that 


the variables included in the analysis are independent when in fact 


cee Dior 


eee Frank Hanna, State Income Differentials, 1919-1954, 
(Durham, N.C.: Duke University Press, 1959), "Appendix B" for a 
discussion of the standardization technique. 


Tt should be noted that Denton was fully aware of this 
shortcoming of the standardization method of analysis. 
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this is rarely the case. Many of the variables, such as unemployment 
and participation Pate are closely related and it is therefore 
impossible to get at the underlying cause of regional inequality unless 
such interrelationships are taken account of in the analysis. 

While statistical explanations are less than ideal from the 
point of view of understanding the true causes of regional disparities, 
they do act as guideposts in isolating the most important factors in 
regional inequality. It is in this light that attention is focused 
on regional inequalities in earnings and employment bases in this 
study. 

It will be recalled that the two factors in regional inequal- 
ity in earned income per capita are inequalities in employment bases 
and inequalities in earnings per worker or wages. Further, as indicated, 
regional inequalities in these factors account for roughly two-fifths 
and three-fifths respectively of the inequality in earned income per 
capita. Given this, the long-run trends of regional inequality in each 
of these factors must be established in order to assess the plausibility 
of a long-run equilibrium interpretation of the trend in Canadian 
regional inequality. That is, it is necessary to determine whether the 
trend in inequality with respect to earned income per capita set out in 


the previous section is due to offsetting changes in inequalities with 


Eee for example, N.M. Swan, Response of Labor Supply to 
Demand in Canadian Regions, Discussion Paper 116, (Queen's University, 
1973). There the participation rate is related to, among other vari- 
ables, the unemployment rate. Both the "discouraged worker" and "added 
worker" hypotheses for participation rates involve a relationship 
between unemployment and participation rates. 
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respect to employment bases and earnings per worker, or a relative long- 
run stability in each. If there is an increase in regional inequality 
in employment bases, but a general convergence of wages, any explanation 
of the lack of substantial changes in Canadian regional inequality must 
involve an explanation of the increasing inequality in employment bases. 
Only in the latter case could one suggest a long-run equilibrium of 


the type predicted by most economic theory. 


2.4.2 AN ANALYSIS OF THE TREND OF REGIONAL INEQUALITY 
IN EMPLOYMENT BASES, 1949-1971 

Since annual data on employment are only available on a five 
region breakdown for this period the measures of regional inequality 
in the employment base must be limited to that basis. Regional values 
for the employment Saae along with the unweighted coefficient of 
variation are given in Table 6 (Appendix I). These values are graphed 
in Figure 2.4.1. From this data it can be seen that there is consider- 
able regional variation in employment as a percentage of population 
(with the Atlantic and Ontario regions showing the largest deviations 
from the Canadian average). But there is no significant long-run trend 
in the regional dispersion of the employment base. The coefficient of 
variation in the early 1950's was about the same as that for the late 
1960's. The slight rise in erie ty during the intervening years was 
largely due to an increase in the Prairie's employment base and a fall 


in that of British Columbia. 


Ithe regional employment base is defined as regional employment 
as a percentage of regional population. 


60 


, YrRaAuoani ws a 0, ya: 
[ves baal 2 out 


asuiov jaqot get ‘slaad abla ie | 
aS 


0 aut 223200 oe: | 
padess3 ath asnteyv ie vd ‘Ebn 
<rebhahon eh avis dads thse ait | 

dolisivqog 20 ogetss212q 8 Be 
anti ip hveab Pie Wa ei? geiwole 
bnaz3 marae snsoetingte ion ms: yas 


te shan toup ant sand si 


61 


TL6T-676T “SHSV@ INAWAOTdWH TIVNOIDAY JO 
NOILVIYVA 4O INALOIddHOO GNV NOIDAY AG ASVA INAWAO TAWA 


tvec dandig 


‘I xipusddy ‘g ajqo{ :a04n0Ss 
'6VEL 41990490 Of J0lud papnjou! you puDjpunoymaN * 


YVSA 
be 69 29 “G9 -€9 19° 6G 2S SS ¢€S LS 6reEL 


oS fs Ss 8 Cr eas ee os aa 


6 
d/1 40, mn 
bb 
* 
G2 
* 
dd 
62 
SOQUIAOIG IIJUD]LY 
“ ve 
ret ere 
a ° oe? ae ee 
fe. St 
298qenhH -~ = 
Dpoud9) = =. oe 
SOOUWIAOIG BfuIDIg 
DIquUNjoD ysiiug 6¢ 


OlIDJUO 


(%) 3SV@ LNSWAO dW] 


JO} 


(MMA) NOILVIYVA JO LN3I9I333090 


3Svq@ LNAIWAOIdW3 


(%) 


: Wi 10? oerV ~~. 


Se 


ae IE an a Sd Os ie oe : : < 
7 aan . MN ee TS. 3. 62 he ef Ye ce to he cher 
- e — . * RAAY 7 

; eter edsrad of wen benpiop? too broibauotwehe 
—— I cbneheh 2 ef8oT Sawer 
: tuted SHOE? : 
: HOI TAIRAY WO THR) *4TROS WMA MOTOSR Ya Boks seeevOUTE 

(VOL-B0er <A3eal Toe TAOToas yO ; 


62 


Over the 1949-1971 period all regions tended to follow the 
"U" shaped pattern for the national employment base. This particular 
pattern was due to a fall and subsequent rise in the proportion of 
the population in the working age categories, coupled with high 
unemployment during the late 1950's and early 1960's. 

The general long-run constancy in regional inequality in 
employment bases could either be due to a general constancy in the 
regional dispersion of unemployment rates, participation rates and age 
distributions or offsetting changes in the dispersion of these factors. 
In an attempt to determine which of these explanations is valid the 
long-run trend in the regional dispersion of each of these factors was 
analyzed. On the basis of this analysis, which is not reported here, 
it was concluded that there was a general constancy in the dispersion 
of regional participation rates, a general constancy or possibly a 
slight decrease in the dispersion of regional unemployment rates and 
a continual but slight decrease in the dispersion of regional age 
distributions. The slight levelling in regional age distributions 
along with the possible slight levelling in the dispersion of regional 
unemployment rates did not significantly affect the trend in inequality 
in regional employment bases because of the peculiar interaction of 
these factors across regions. While Ontario improved its relative 
position with respect to unemployment rates its age distribution 
regressed towards the national average. Similarly, while the partici- 
pation rate in British Columbia rose towards the national average its 


age distribution fell toward the national average. The improvement 
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in Quebec's relative age distribution was offset by a fall in its 
relative position with respect to participation rates. Finally, a 
slight rise in the Prairie's relative participation rate was offset 


by an equally slight deterioration in its relative age distribution. 


2.4.3 AN ANALYSIS OF THE TREND OF REGIONAL INEQUALITY 
IN EARNINGS PER WORKER, 1949-1971 

Using earned income per worker as a measure of earnings per 
worker and a five region breakdown the regional relatives were cal- 
culated along with the coefficient of variation. These figures are 
presented in Table 7 (Appendix I) and graphed in Figure 2.4.2. 

As can be seen from the index of dispersion there has been 
some levelling over the period 1949-1971 in regional inequality in 
earnings per worker. This has been the main reason for the slight 
convergence of regional earned income per capita noted previously. It 
is important to note however, that the observed convergence of regional 
earnings is almost entirely due to a steady and quite rapid decline in 
British Columbia's relative poeicionte The relative positions of the 


P , . 2 
other four regions have remained fairly constant over this period. 


ax regression analysis indicates that British Columbia's 
relative position in terms of earnings per worker fell by about 0.76 of 
one percentage point per year over this period. 


mi will be recalled that while the bulk of regional varia- 
tions in earnings is unaccounted for, regional differences in such 
factors as rural-urban population distributions, age distributions 
of the labor force and education of the labor force statistically 
account for part of this inequality. An analysis of the long-run 
trends in these factors revealed that with the exception of inequal- 
ities in rural-urban distributions (in which case there has been some 
levelling), inequalities in these factors have remained more or less 
constant over time. 
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Two cases of particular interest with regard to earnings 
differentials are Nova Scotia and Alberta. Because certain data 
required to test the model of regional adjustment set out in Chapter IV 
are available for these provinces, and because they represent interesting 
cases in terms of economic adjustment, they will form the basis of the 
explanation of Canadian trends of regional inequality proposed in this 
thesis. It is therefore appropriate at this point to look at the long- 
run trends of the earnings positions of these two provinces. 

Using estimated employment for Alberta and Nova Scotiat and 
data on earned income for the respective provinces, earned income per 
employed worker in each province as a percentage of that for Canada was 
calculated for the period 1950-1971. These figures are presented in 
Table 8 (Appendix I). Considering first the case of Nova Scotia, there 
is no convincing evidence of either a convergent or divergent trend. 
While its relative position in terms of earnings per worker shows some 
improvement towards the end of the period this change is within the 
year-to-year variations throughout the period. Furthermore, rough 
estimates of employment in Nova Scotia in 1949 produce a level of 


2 
relative earnings close to that in 1970. 


1 sce Chapter V, Section 5.2.2. 


ate must be stressed that in the cases of both Nova Scotia and 
Alberta conclusions about the long-run trend depend critically on the 
end-points and hence one can be easily misled by the data in Table 8 
(Appendix I). Because of this sensitivity and the lack of well defined 
criteria for choosing end-points for these cases it was felt that little 
could be gained from a statistical analysis of the data. 
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The long-run trend for earnings in Alberta relative to that 
for Canada is also probably best interpreted as one of relative 
constancy. As noted in earlier sections, although there appears to be a 
downward trend in Alberta's relative position this is largely due to the 
exceptionally strong performance of the agricultural sector during the 
early 1950's. If the last year in the sample reflected equally buoyant 
conditions this trend would not be apparent. It is also possible that 
the higher-than-average earnings position in the early 1950's and the 
subsequent fall to below-average represents some short-run adjustment to 
the large scale investments related to the development of the oil and 
gas industry in Alberta. 

It is also worthwhile to note that in terms of the relative 
positions with respect to employment bases of these provinces, (see 
Table 8, Appendix I) there has been little change over the period 1950- 
1971. In the case of Alberta the long-run trend has been almost 


perfectly constant. 


2.5 SUMMARY AND CONCLUSIONS 

On the basis of the foregoing analysis several conclusions 
can be reached. First, any levelling in Canadian regional income 
inequality has been slight. When major disruptions in the economy over 
the period 1926-1971 are taken into account the long-run decline in 
regional inequality as measured by the coefficient of variation is 


about one-tenth of one percentage point per year. If the experience of 


t compare Table 2:3.2 and Table 2.3.5 above. When the longer 
period is used, there is no significant increasing or decreasing trend 
in Alberta's relative income position. 
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other developed countries in this respect is used as a benchmark this 
levelling appears relatively unimportant. 

Second, the long-run trend in regional income inequality 
depends to some extent on the income measure used. When earned income 
per capita is used the amount of levelling is less than when personal 
income per capita is used. This suggests that there has been a slightly 
greater decline in regional inequalities in welfare than in economic 
activity or participation. Clearly, it is the latter type of change 
which is relevant to the predictions of most models of economic 
adjustment. 

Third, what little decrease there has been in the degree of 
Canadian regional inequality has been almost entirely due to a fall in 
British Columbia's relative income position and a rise in Newfoundland's. 
This change in Newfoundland's position may in part reflect an adjustment 
towards a new equilibrium upon entering Confederation. While there have 
been some slight changes in the relative positions of some of the 
remaining provinces, for the most part there has been a remarkable 
stability in their long-run positions. In fact, if changes in earned 
income per capita are used as a measure of economic adjustment most of 
the provinces display a constant trend in relative income per capita. 

Fourth, much the same patterns hold with respect to trends in 
regional inequalities in employment bases and earnings per worker as 
with inequalities in earned income per capita. There has been a 
constant trend in regional variations in employment bases over the 
period 1949-1971. The slight levelling in regional inequality in 


earned income per worker observed over the period 1949-1971 has been 


67 


Cee ee 


tenoetsq oorw add eeol 2b | 
elsigite’s nesd, edd ated Jats ese 
ofmenass at rats seiteas are 


sanatia To Sqy2 39338! adit Feta 


pheros10 5 to alshoas saate Yo on sii od ‘one a 


to oargeh odd at nasd Best oxdits eaaatosd sisati sate , oreat 1 


b 

ar. fists 03 sub yierizne reonta tod bod wpetanpodt leqotast aaibsos) a 
2 ‘bak Thad two ak seks s) 50h ang atitod fide abisn a’ atdaniod feksts8 . 
insnseuthe ie sosliet Iisg wh gam 6 a i x basibavotwall of ognado ‘ear . 
aver sieds alti paapariscsess mursdiftiuns woo 6 sities 7 
aris Yo wmdd. Fo anol dlecg ouvitdhos ofl) es SSgqurio tgtia aoe asad : 
glagitemsy s gasd 264. ered t164 oe nts 21 .esontvorg getnksaeT 1 
banine mt svameda tt <t5~2) ol _angraticon aiis-ane! tieiti ad yabikdsde — 

lO jean Snamienhos Se 10 wtvasoM SK ga bees svA stiqes weq smoont — 
nities tsq qeooat evbsaiez ai badsd Soadeqed 6 eniqeth esambverg 9d3 
ai. ebne3 02 al qn oe” Hous ,diae% 


68 


almost entirely due to a steady deterioration in British Columbia's 
above-average relative position. The remaining regions, including the 
special cases of Alberta and Nova Scotia, appear to have maintained a 
fairly stable relative position in terms of earnings per worker over 
this period. 

In light of the above then, the trend in Canadian regional 
inequality is probably best interpreted as some type of long-run 
equilibrium where the individual cases of British Columbia and 
Newfoundland constitute exceptions. No attempt is made in this study 
to explain these exceptions; rather, attention is devoted to explaining 
what appears to be a relative stability in the positions of most of the 
regions. 

Given this interpretation, any explanation of the lack of 
substantial change in the degree of Canadian regional inequality must 
involve an explanation of the lack of significant change in inequalities 
in both employment bases and earnings per worker. Such explanations 
however must be built on a solid theoretical foundation. While there is 
at present a significant amount of literature relevant to regional 
adjustment in earnings per worker, there is very little relevant to 
regional adjustment in employment bases. In fact, it has only been very 
recently that some attention has been focused on the causes of regional 


differences in such factors as participation rates and age distributions. 


tSee for example, Neil Swan, "The Response of Labour Supply to 
Demand in Canadian Regions," Canadian Journal of Economics, 7, (August, 
1974), pp. 418-433, and Frank T. Denton and Byron G. Spencer, "Analyzing 
the Economic Effects of Changes in Fertility: A Simulation Approach," 
Working Paper No. 73-06, (Hamilton, Ontario: McMaster University, June, 
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Given the confines of this thesis and this lack of an adequate 
theoretical foundation then, attention is limited to an explanation of 
the long-run trend in regional earnings inequalities. It is worth 
noting, however, that such an explanation should go a long way toward 
understanding the trend in regional income inequality since about 
three-fifths of this inequality is due to this factor. The following 
Chapter is devoted to summarizing the theoretical aspects of regional 


earnings adjustment. 


69 


Si... 


we santie ne 
siazow ei 3's me 
bzswo2 vew gaol eps: 


CHAPTER III 
THEORETICAL ASPECTS OF REGIONAL WAGE ADJUSTMENT 


3.1 THEORIES OF ECONOMIC ADJUSTMENT 

In this chapter the long-run trends in Canadian regional wage 
and income inequality set out in Chapter II are related to various 
economic theories which have been or can be advanced to explain regional 
economic adjustment. Particular attention is paid to evaluating each 
of the theories within the context of the problem as set out in Chapter 
I. This summary and critique suggests the most important avenues of 
regional adjustment and indicates the basic requirements of a more 
adequate and realistic model of regional adjustment. Such a model is 
presented in Chapter IV. 

Regional economic adjustment generally involves one or a com- 
bination of interregional flows of goods, people, funds and technology. 
These in turn are interrelated with adjustments in other variables, the 
most important of which include regional wage rates, price levels, terms 
of trade, unemployment rates and returns on investments. 

There are numerous strands of economic theory relevant to 
regional adjustment and each places a slightly different emphasis on 
the economic variables and the chain of events involved in the adjust- 
ment process. For this reason there appears to be no "best" classifi- 
catory scheme for summary purposes. The somewhat arbitrary classifi- 


cation used here discriminates among theories which emphasize commodity 
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trade in the adjustment process, those which emphasize factor mobility 


in the adjustment process, and those which combine both. 


3.2 THEORIES OF ADJUSTMENT WHICH STRESS COMMODITY MOVEMENTS 

3.2.1 TRADE THEORY 

Although trade theory was developed to explain international 
trade in goods and services it is in some ways better suited to explaining 
interregional trade There are two basic types of trade theory: the 
Classical or Ricardian theory and the Hechscher-Ohlin theory. Within 
the Ricardian theory trade among regions is determined according 
to comparative advantage, which results from differences in relative 
efficiencies in production due to regional differences in factor inputs 
or technology. Although this theory predicts higher per capita incomes 
for the region with the greatest absolute advantage, this prediction is 
based on a model which neither explains how a region comes to have a 
comparative advantage in certain products and how this may change over 
time, nor takes account of interregional movements of capital and labor. 

The Hechscher-Ohlin (H-O) theory has largely supplanted the 
classical trade theory. Not only does it predict the commodities which 


a region will specialize in but it is quite amenable to various 


or arguments along these lines see J.R. Marooney and J.M. 
Walker, "A Regional Test of the Hechscher-Ohlin Hypothesis," Journal of 
Political Economy, 74, (December, 1966), pp. 573-586. 


one a summary of this theory in a regional context see, A.D. 
Scott, "Policy for Declining Regions: A Theoretical Approach," in 
Areas of Economic Stress in Canada, edited by W.D. Wood and R.S. Thoman, 
(Kingston, Ontario; Industrial Relations Centre, Queen's University, 1965). 
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extensions. This theory argues that given certain peeenpecnse regions 
will tend to specialize in those commodities which use its relatively 
abundant factors most intensively in their production. 

In addition to showing the realism of many of the assumptions 
of the H-O theory in a regional setting, Marooney and Walltecs have 
attempted a regional test of the theory using U.S. data and found some 
support for a regional version of the theory. Specifically, they found 
that on the basis of a North-South breakdown there tends to be an 
inverse rank correlation between industry capital-labor ratios and 
changes in the corresponding industry location quotients. 

The main attractiveness of the H-O theory in relation to the 
problem of regional inequality lies in the extensions which give pre- 
dictions about factor price movements. canniellaay: proved that under 
the H-O theory factor price equalization would result even in the com- 
plete absence of factor movements. He assumed two goods and two factors, 
perfect competition, irreversible factor intensities at all factor price 
ratios, diminishing marginal returns in the production of all goods, 
identical linear homogeneous production functions for each good in both 


regions (countries) and no complete specialization. If complete 


adnese are conveniently summarized in R. Caves, Trade and 
Economic Structure, (Cambridge, Mass.: Harvard University Press, 1960). 


*Marooney and Walker, " A Regional Test of the Hechscher-Ohlin 
Hypothesis," p. 581. 


“Ee Samuelson, ‘International Trade and Equalization of 
Factor Prices," Economic Journal, 58, (June, 1948), pp. 163-184. 
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specialization is allowed, factor prices will not be completely equalized 
across all regions but there will be a tendency towards such equalization. 

Many of the assumptions in the factor price equalization 
theorem are extremely restrictive even for the regional case. Relaxing 
some of these assumptions and allowing for transportation costs, differ- 
ences in regional production conditions for similar goods and regional 
differences in the quality of factors of production would mean incomplete 
equalization. 

Perhaps the most unrealistic assumption of the regional variant 
of this theorem is that of regional factor immobility. In a regional 
context capital and labor are usually highly mobile and can form a 
substitute for commodity movements. Mandell considered the case of 
factor mobility and commodity immobility, and showed that given a set of 
assumptions similar to those embodied in the factor price equalization 
theorem, and given an initial inequality in factor prices, factors would 
move so as to equalize factor prices, commodity prices and eliminate 
further factor movements. With this approach the existence of migration 
costs or costs associated with capital movements would prevent complete 


factor price equalization. 


Bi Mundell, "International Trade and Factor Mobility," 
American Economic Review, 47, (June, 1957). 


eoee L. Lefeber, Allocation in Space: Production, Transport 
and Industrial Location (Amsterdam: North Holland Publishing Co., 1958). 


Using a similar model, he shows that with transportation costs, regional 
factor prices would differ in equilibrium by the marginal cost of moving 
one unit of the factor from one region to the other. 
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In reality the regional case lies somewhere between the two 
extreme cases considered by Samuelson and Mundell. There is both sub- 
stantial but imperfect factor mobility and a close approximation to 
free commodity trade. It would be reasonable to expect that if the 
basic assumptions of the equalization theorems hold, then the movement 
towards equalization of factor returns should be much more rapid and 
much more complete in the regional case as compared to the international 
case. 

A major weakness of the trade theory outlined above for the 
purpose of understanding regional adjustment is that the problem is of 
a dynamic nature while the theory is areas framed in static terms. 
While the technology of production along with the quantities and qualities 
of factors of production are given and fixed in the theory, factor price 
movements occur in a world where factors of production change and grow, 
resources are depleted and new ones are discovered, technologies change 


and are accepted and implemented at different rates across regions, and 


is is worth stressing at this point that although the simple 
trade models generally suggest a tendency for the equalization of factor 
prices, this does not necessarily imply equalization of per capita incomes. 
Even if prices for homogeneous factors were equalized across all regions, 
regional differences in factors such as participation rates, unemployment 
rates and per capita ownership of factors (with respect to both quality 
and type) would produce disparities in per capita incomes. In the 
Canadian case however, a substantial portion of the regional inequality 
in per capita income is due to differences in basic rates of pay across 
regions for similar skills and occupations. In this case the equaliza- 
tion of factor prices should produce a tendency toward equalization of 
per capita incomes. 
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where demands and tastes constantly change.” 


3.2.2 INCOME THEORY 

Various macroeconomic models of income determination have been 
adapted to the regional cee.” The two most common adaptations are those 
involving the Classical and Keynesian approaches to income determination. 
In both cases regions are viewed as being linked primarily through inter- 
regional trade and hence most adjustments are through the balance of pay- 
ments which in turn involve adjustments in regional factor and commodity 
prices or unemployment. 

Within a classical framework wages and prices are assumed to 
be flexible, responding quickly to changes in supply and demand. If 
labor is immobile interregionally any disequilibrium will be corrected 
by changes in regional wages and prices. To illustrate, if a region 
suffers a decline in its exports it is predicted that the resulting 
excess supply of labor will have two effects. First, as wages in the 
exporting sector fall there will be worsening of the regions terms of 
trade tending to encourage exports from the region and to discourage 
imports to the region. Secondly, the fall in the regions wage level 


will tend to raise the return on investments in the region, producing 


ni should be noted that several attempts have been made to 
take account of these types of factors. See, for example, Irving B. 
Kravis, "'Availability' and Other Influences on the Commodity Composi- 


tion of Trade,"' Journal of Political Economy, 64, (April, 1956), 
pp. 143-145. 


fas 


occa: for example, H.W. Richardson, Regional Economics, (London: 


Weidenfeld and Nicolson, 1969), pp. 247-286. 
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a capital inflow. These two effects will restore the balance of payments 
equilibrium and arrest any further divergence in regional wage rates. 
Within the classical framework there is no requirement for 
factor price equalization. In fact, without labor mobility a diver- 
gence of relative real regional wage levels would be expected to result 
from any continuous fall in the demand for a particular region's exports. 
In the more realistic case where labor mobility is allowed, however, if 
migration is economically motivated and sufficiently responsive to any 
differences in real regional wages in excess of migration costs, the 
movement of people from the low-real-wage regions to the high-real-wage 
regions will produce a tendency toward the equalization of real wages. 
The second main type of model of income determination is that 
associated with Keynes. Within a Keynesian framework wages and prices 
are assumed downwardly rigid. Using the example of a decline in a 
region's exports, the fall in aggregate demand would produce a multi- 
plied decrease in regional income and an increase in unemployment in 
the region, both tending to discourage imports and thereby restoring 
the balance of payments equilibrium and preventing any divergence of 
regional wage rates. This adjustment would be aided by the private net 
asset drain from the region required to finance the temporary deficit. 
While these simple models emphasize forces for regional 
balance of payments equilibrium, they ignore the possibility that a 
Balance of Payments deficit could be maintained over the long-run 
through government interregional transfers. What little evidence there 


is would suggest that this may not be unreasonable for the Canadian 
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ee In such a case interregional transfers which tend to allow 
regional long-run balance of payments disequilibrium situations to per- 
sist prevent the changes in regional wages, incomes or unemployment 
required for the adjustment to be complete. 

Both the Classical and Keynesian models of income deter- 
mination stress factors which are important in short-run variations in 
income. As such they have limited applicability to the problem of 
long-run regional wage and income inequality. Further, they largely 


ignore interregional factor mobility. 


3.2.3 DEMAND DOMINATED GROWTH THEORY 

There are numerous growth theories applicable to the regional 
economy. For the most part, theories of regional growth can be charac- 
terized as being either demand or supply dominated. The former types 
are generally most applicable to lagging regions while the latter are 
generally most applicable to rapidly growing regions. One of the 
simplest demand dominated theories is the export base theory of regional 
growth. It argues that the rate of growth of regional income is depen- 
dent on the rate of growth of the region's export base which in turn is 


dependent on the growth in demand for the region's exportable pote io 


ee Chapter IV, section 4.2. 


2For applications of this model, see R.E. Bolton, Defense 
Purchases and Regional Growth, (Washington, D.C.: Brookings Institution, 
1966): Fredrick Bell, "An Econometric Forecasting Model For A Region," 
Journal of Regional Science, VII, (1967), pp. 109-127, and John 
Vanderkamp, "The Effect of Out-Migration on Regional Employment," Canadian 
Journal of Economics, III, (November, 1970), pp. 541-549. 
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Such a simplified theory is not without serious weaknesses ; however, 
most important of which are its lack of consideration of the possibility 
of endogenously generated growth and its failure to explicitly take 
account of interregional linkages. With respect to the latter, it 
does not take account of the fact that an increase in exports from 
one region means an increase in imports to another which through its 
effects on the second region will in turn affect exports from the first 
region. 

A much more sophisticated group of demand dominated models 
are those characterized as Harrod-Domar (H-D) models. A regional 
variant of a H-D model has been set out by Ricacaizen. For the most 
part meaningful statements about regional adjustment on the basis of 
the H-D type of model can only be made if an equilibrium condition 
requiring all regions to grow at identical rates is assumed: 2 This, 
however, is tantamount to assuming away the problem of explaining the 
long-run trend in regional growth. In the absence of such a restriction 
all that can be said is that regions with net import surpluses and net 
immigration should tend to grow faster than regions with net import 


deficits and net emigration. 


ea M.D. Thomas, "The Export Base and Development Stages 
Theories of Regional Economic Growth," Land Economics, 40, (November, 
1964), pp. 421-432. 


2nichardson, Regional Economics, pp. 323-331. 


this is largely a result of the extremely restrictive 
assumption of fixed production coefficients. 
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3.3 THEORIES OF ADJUSTMENT WHICH STRESS FACTOR MOVEMENTS 

3.3.1 THE BASIC THEORY OF MIGRATION 

Although there are many statements concerning interregional 
labor migration in the literature there does not appear to be a summary 
of the theory which is useful for the purposes at fend ae This first 
section is therefore devoted to summarizing several important strands of 
the theory. This summary begins with a partial analysis of migration in 
which interregional earnings differentials at any point in time are given. 
These differentials are initially viewed as constituting a state of dis- 
equilibrium and within this framework migration is viewed as being a 
response to this state of disequilibrium. 

Not only does migration theory typically emphasize the impor- 
tance of economic factors among the determinants of interregional 
migration, but empirical studies have provided considerable support for 
this Rocionte Of the economic factors the most important determinants 


of migration tend to be the potential for improvement in income or 


lone of the most complete summaries is G. Sahota, ''An Economic 
Analysis of Internal Migration in Brazil," Journal of Political Economy, 
76, (March, April, 1968), pp. 218-245. The seminal article in this area 
is L.A. Sjaastad, "The Costs and Returns of Human Migration," Journal of 


Political Economy, 70, Supplement, (October, 1962), pp. 80-93. 


*cee for example, May Nickson, Geographic Mobility in Canada, 
October, 1964-October, 1965, DBS, Special Labor Force Study No. 4, (1967). 


The author found that over 70% of all migrants surveyed reported economic 
motives for moving. Other recent empirical studies of Canadian inter- 
regional migration include: John Vanderkamp, "Interregional Mobility in 
Canada: A Study of the Time Pattern of Migration," Canadian Journal of 
Economics, I, (August, 1968), pp. 595-608; T. Courchene, “Interprovincial 


Migration and Economic Adjustment,'' Canadian Journal of Economics, III, 
(November, 1970), pp. 550-5763 C. Laber and R.X. Chase, “Inter-Provincial 


Migration in Canada as a Human Capital Decision," Journal of Political 
Economy, 79, (August, 1971), pp. 795-804. 
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earnings positions and employment opportunities.- 


If consideration is initially limited to interregional wage 
differentials it is reasonable to postulate that in a two region system 
net migration from region 1 (the low wage region) to region 2 (the high 
wage region) is positively related to any excess of the potential 
earnings differential between the two regions over the costs of migration. 


Symbolically: 
= = = ° ' . 
Shs hll My fl (wo, Wi Cl setae eu. 


where M, is the rate of net emigration from region 1 to region 2 in 


period t, w,, is the wage rate or earned income per worker in region i 


it 
in period t, and C represents the costs associated with migration. This 


may be written more compactly as: 
hes er M, % £(0,,-C); 


where Ot = (WoW) > 0. 


Following Sahota,~ C is assumed to consist of: (i) money 
costs in the form of increased expenditure on food, lodging and transport, 
(ii) mon-money costs in the form of income foregone during the period while 


travelling, searching for, or learning a new job, and (iii) psychic costs 


ore should be noted that the primary concern here is with the 
determinants of the magnitude of interregional migration over time 
rather than with the cross-sectional nature of migration (where for 
example, factors such as geographical distance would be important). 


20. Sahota, "An Economic Analysis of Internal Migration in 
Brazilecep. 219: 
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associated with such things as changing lifestyles and homesickness. 
The second cost component is essentially an opportunity cost and as such 
will bear some relation to earnings in the migration sending region. If 
this cost is relatively important in relation to total costs the 
appropriate specification of the migration function will stress relative 
rather than absolute earnings differentials as in 3.3.1. That is, given 
that a is some constant and aw), represents the opportunity costs assoc- 
iated with migration, these additional costs can be incorporated in 
Beoalatorget: 

323.3 Me = fI(w,, - Wit? - (C+ aw, 2] 


which can be rearranged to get: 


- C'); where C' Sera oats 
lt 1 


3.3.4 Mi, = f( = 


C 
t 
These migration functions could be cast in either a linear or 


a non-linear form. 


3.3.2 EXPECTED EARNINGS DIFFERENTIAL MIGRATION FUNCTIONS 

In most cases the appropriate earnings variable in the 
migration function will be the expected earnings differential since the 
probability of capturing higher wage jobs through migration is generally 
less than one. Thus 3.3.2 might be revised to: 


Boi Me = ELPA - Wie = Ch; 


Oe 


f' > 0; where P c is the probability of capturing a high wage job in 


2, 


region 2. If it is assumed that migrants initially join the pool of 
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unemployed workers and that the selection from this pool is random the 
probability of getting a job in region 2 will be proportional to the 


1 
unemployment rate there. That is, Pot is proportional to =~ where 
Zt 


Uo, is the unemployment rate in region 2 at time t. 
This approach can be extended by taking into account any 

"push" factors associated with high unemployment in the sending region 
in addition to the "pull" factor associated with 3.3.5 above. That is, 
migration from region 1 to region 2 will not only depend on the pro- 
bability of gaining a higher paying job in region 2, but also on the 
probability of losing and/or being unable to obtain further employment 
in region 1. Assuming that this latter probability is proportional to 


Z ; A : 
the unemployment rate in region 1, the expected net gain from migrating 


(ENG, ,) is: 
3.3.6 ENG), = con wo) GE + wy) - Cl. 
‘ 2t 1t 
and, 
a 4 1 
Sarah MY = £(ENG, .)5 fi’, >+ 0. 


It is important to note that under 3.3.7 an infinite elasticity 


of migration with respect to current earnings differentials would only 


aK similar approach is used by M. Todaro, "A Model of Labor 
Migration and Urban Unemployment in Less Developed Countries," American 
Economic Review, 59, (March, 1969), pp. 138-148. 


Becrual unemployment rates may not be the best indicator of 
labor market conditions when the migration decision is made because such 
migration may affect the level of regional unemployment. That is, the 
appropriate measure is unemployment ex ante rather than ex poste. See, 

G. Blanco, "Prospective Unemployment and Interstate Population Movements," 
Review of Economics and Statistics, 46, (May, 1964), pp. 221-222. 
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be possible with zero regional unemployment. In addition it should be 
noted that if per capita income rather than wage differentials are used 
in the migration function regional variations in unemployment rates are 
taken account of implicitly. That is, even though regional wage differ- 
entials remain constant an increase in unemployment differentials implies 
an increase in per capita income differentials. 

A somewhat different method of incorporating expected earnings 
differentials into the migration function is embodied in the human 
capital approach to migration associated with Schultz and Sjaastad. 

This approach, which is based on the neoclassical theory of investment, 
assumes migrants base their decision to migrate on a benefit-cost calcu- 
lation, weighing the stream of expected future earnings differentials 
against the costs. Using a continuous type of analysis, the migration 
function based on this approach is: 


= Os ° ! . 
SiS ais! M,. £(V,% Cs eta eo) 


where Vii = Wo - W¢ = the difference between the expected present value 


of the future stream of earnings in region 2 and region l. Woe and Nee 


are given by: 


are is interesting to note that much of the empirical work on 
migration involves unemployment rates entering the equation in additive 
fashion. See for example, Courchene, "Interprovincial Migration and 
Economic Adjustment," and Vanderkamp, "Interregional Mobility in Canada: 
A Study of the Time Pattern of Migration." This however, is inconsistent 
with the specification given here and in some cases with the researcher's 


own specification. 


a0 OW. Schultz, "Investment in Human Capital," American Economic 
Review, 51, (March, 1961), pp. 1-17. Sjaastad, "The Costs and Returns of 
Human Migration." 
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J -r(s-t) 
3.3.9 W.% = * ‘ 
it Ww, e ds; 


where i= 1, 2; t < s < tin, and r = discount rate, n = migrants time 
horizon, s = time within the time horizon and wan = expected stream of 
future earnings in region nce 

If it is assumed that all migrants' expected wage differentials 


are the same for all future time periods the migration function will be: 


ieee 
ree = —— ee 
333.10 My f [ 5 OF Cr: 
k= ES * 
where 017 Wot Wii , 


This approach to migration yields several interesting results. 
First, since in most cases the time horizon is related to the expected work- 
ing life of migrants it suggests that the strongest migration response to 
earnings differentials will be among the younger, skilled oan. Thus, 
this approach can not only explain the selective nature of migration but 
also an imperfect migration response to earnings differentials. Second, 
this approach indicates that migration motivated by economic factors may 
be expected even though current earnings differentials do not exceed the 
costs of migration. Third, whether expectations with respect to future 
earnings are extrapolative or regressive this approach stresses the 


importance of past earnings differentials in the migration decision. 


TFOr an attempt to estimate w,* see N.M. Hansen, "Migration 
Centres, Growth Centres and Regional Commissions: An Analysis of Expected 
Future Lifetime Income Gains to Migrants From Lagging Regions," Southern 
Economic Journal, 38, (April, 1972), pp. 508-517. 
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There are still other directions in which the above migration 
functions may be extended. Several of these are related to the theories 
of the late 19th and early 20th century British economists, notably 
Ravenstein and Redwood.” According to their approach there are certain 
"laws of migration" involving both "push" and "pull" factors. These 
"push" — "pull" factors are not limited to regional differences in income 
and employment opportunities. They may include factors such as an unfav- 
orable change in the region's terms of trade, outmoded land-tenure systems, 
or the "bright lights" of the large cities and towns. Within this theory 
it is quite plausible that migration will occur in many cases despite the 
fact that the migrants' economic position may be worse in the new region. 

Numerous variables can be added to the above specifications to 
take account of the loosely defined "push" - "pull" factors stressed in 
the classical theory. Some of these might be: 

(i) the level of urbanization in the receiving region relative to that 
in the sending region as a proxy for the pull of the "bright lights." 
(ii) the rate of investment in the receiving region relative to that in 
the sending region as a measure of the "pull" associated with the growth 
of labor demand. 

(iii) the growth of income, wages, or employment in the receiving region 


relative to that in the sending region as a measure of expected 


rece Ravenstein, "The Laws of Migration," Journal of the Royal 
Statistical Society, 22, (1885), pp. 167-227; A. Redford, Labor Migration 
in England, 1800-1850, (Manchester: University Press, 1926). 
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opportunities. 

(iv) the percentage change in the proportion of the labor force employed 
in agriculture. The hypothesis here is that the greater the exodus from 
agriculture (brought about by rapid technological changes in the 
industry), the greater is the pressure on the supply side of regional 
labor markets and hence the more powerful the "push" factors in the 
region. 

(v) the natural rate of increase in the region. Inclusion of this 
variable is based on the idee "ther the greater the increase in the 
indigenous labor supply, the greater is the pressure on the supply side 


of regional labor markets and the greater the "push" for out-migration. 


3.3.3 INTERREGIONAL MIGRATION AND WAGE ADJUSTMENT 

Models of interregional migration have typically been limited 
to a consideration of the "causes" BE migration. As such, they are of 
limited value when it is recognized that migration may also "affect" the 
explanatory variables (such as unemployment rates and earnings differ- 
entials) in the migration function. R.F. Muth for example, has 
argued that because these models do not take account of both the 
"cause" and "effect" pe of migration they are inadequate even from 
the point of view of identifying the true causes or determinants of 
migration. 

While it seems reasonable that migration has important effects 


on the regional economy there are no clear indications as to which 


lau. Muth, "Migration: Chicken or Egg,’ Southern Economic 
Journal, 37, (January, 1971), pp. 295-306. 
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variables are most significantly Bereeteds or the direction of the effects. 
Part of the problem here is that the effects of migration will depend on 
both the characteristics of the migrants and whether the concern is with 
short-run or long-run Berecr ans To the extent that interregional migration 
is highly selective with respect to age and education it will not only 
affect economic variables such as quantity and quality of the labor force, 
participation rates, and unemployment rates, but will also affect demo- 
graphic variables such as the age-sex distribution of the population and 
natural rates of increase. Changes in both of these types of variables 
will affect regional wage and income inequality. Even when the time 
horizon for the analysis is fixed there are problems in determining the 
effect of migration on the economic variables. While it has been argued, 
for example, that in the short-run the main effect of migration is on 
regional unemployment rates, there is some question as to whether or not 
the direction of the effect will be fhvorableee In this regard, recent 


work by Pen cere oe suggests that with the existence of large transfer 


leor a discussion of the variables which might be affected by 
immigration see Melvin W. Reder, "The Economic Consequences of Increased 
Immigration,'' Review of Economics and Statistics, 45, (August, 1963), 
Donec lo2 30. 


a See B. Okun and R.W. Richardson, 'Regional Income Inequality 


and Internal Population Migration," Economic Development and Cultural 
Change, 9, (January, 1961), pp. 129-130. 


“ayes Gold, "Interregional Factor Transfers and Regional Unem- 


ployment," Journal of Political Economy, 76, (March/April, 1968), pp. 246- 
201% 


“isis Vanderkamp, "The Effect of Out-Migration on Regional 
Employment," Canadian Journal of Economics, III, (November, 1970), pp. 541- 
549. 
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payments to the Maritime region, outmigration, through the multiplied 
effects of a removal of autonomous aggregate demand, actually increases 
unemployment in the region. 

Within a long-run framework it is reasonable to assume that 
the main effect of interregional migration is on regional wage rates. 

In this case regional wage adjustment through migration is usually 
demonstrated using a static labor demand - labor supply model. The 
model assumes a two region system where labor demand in each region is 
(given the state of technology, the demand for the region's output and 
the region's terms of trade) a function of the regional wage rate. It 
is also assumed initially that regional labor demand functions do not 
shift, that the indigenous labor supply for each region is inelastic 
with respect to the wage rate and that the total labor supply available 
to the two regions is fixed. 

Now in the absense of migration costs, an initial wage differ- 
ential (w, ~ w,) > 0, would constitute an incentive for migration from 
region 1 to region 2. This migration, by increasing the labor supply in 
‘region 2 and decreasing the labor supply in region 1, would tend to 
equalize wages in the two regions. The long-run equilibrium in this 
case will be where the regional wage rates are equal. If migration costs 
are incorporated into the analysis, however, the long-run equilibrium 


will be where interregional migration is zero and where, 


3e3eLL Wy C= Wo5 
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where C = costs of migrating from region 1 to region og 

This static analysis of regional wage adjustment leads to 
several interesting results. First, it indicates that the existence of 
migration costs is sufficient to prevent complete regional wage equali- 
zation. Secondly, it suggests that the long-run equilibrium will be 
characterized by constant regional wage differentials equal to the cost 
of migrating between the two regions and a zero level of interregional 
migration. Although this prediction of some long-run equilibrium level 
of regional wage differentials may at first suggest the relevance of the 
model in explaining Canadian long-run trends it should be realized that 
the requirement of zero migration is not me aldendene Furthermore, while 
the model predicts a long-run constancy in absolute wage differentials, 
what is in fact observed approximates a constancy in relative wage differ- 
entials. Thus it would appear that the static model is inappropriate for 
the study of Canadian regional wage inequality, and that a dynamic model 
is suggested. With respect to the latter, the assumptions of fixed 
regional labor demand functions and fixed aggregate labor supplies are 


much too restrictive in a long-run context. 


Nore that if a human capital approach to migration is assumed 
the long-run equilibrium wage differential could be less than C. For 
the case with an n period horizon, the equilibrium wage differential will 
be replaced with: 


eek | omeion C Oe ae are 
mes nae eas | eee eet: Seer aE Cee), or Ws = W* + ea 
(1 + r) (1 + r) (utes) 


ps P.K. Gatons and R.J. Cebula, "Wage-Rate Analysis: Differ- 
entials and Indeterminancy,"'' Industrial and Labor Relations Review, (Janu- 
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ary, 1972), pp. 207-212. On the basis of a static partial equilibrium model 


of wage behavior they conclude that persistent regional wage differentials 


are compatible with this conventional wage theory when a mobility constraint 
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3.3.4 SUPPLY DOMINATED GROWTH THEORY 

In contrast to demand dominated growth theories supply dominated 
theories stress technological change and the growth of the supply of 
factors of production as the main determinants of regional growth. The 
regional variants of these theories are generally more complete in terms 
of including interregional linkages through goods and factors and are 
less restrictive in terms of the conditions for equilibrium growth than 
demand dominated theories. For these reasons they are generally better 
suited for studying regional inequality. 

A simple supply driven model of regional growth relevant to 
the problem of regional inequality has been proposed by Klassen, Kroft 


and eee. It is summarized in equations 3.3.12 - 3.3.15 below. 


Sia ele Wy P. ay aE +M 


3.3 913 M, = a(Y - Y 03 a > 0 
D = ° 

teas al A L. = B,Y.. + BZ, +3 BA. 5. b <a Oee 6 > 0, 8B, =0 
Deis : 

3.9215 Ly, = Li. Ps 


where P. is the working population of the given region in year t, NI. 4 
is the natural increase in the labor force in the region in year t-l, M,. 


is net labor migration into the region; a is income per worker in the 


is included. The authors do not, however, recognize that such an explana- 
tion of inequality implies the severe restriction of zero long-run inter- 
regional migration. 


"ee Klassen, W. Kroft and R. Voskuil, "Regional Income Differences 


in Holland” Proceedings of the Regional Science Association, 10, (1963), 
DD. //=/0. 
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region, Y is the average income per worker in the nation, Z. is a 
structural variable which affects regional labor demand ia) and is 
defined as the proportion of the working population in the region 
employed in agriculture, A is an agglomeration factor defined as the 
proportion of the regional population living in large regional centres, 


oa ree , 
and L. is the region's labor supply. Z.. and A. are exogenously determined. 


The solution to this model is: 


where the assumed signs of the coefficients are: a> 0, BF <3.0) Bo "2 TWA 
and B, p>) 

From the solution to this model it is evident that the level 
and pattern of regional inequality depends critically on the parameters 
a and By. In general, the larger is the migration response parameter, a, 
relative to the slope of the labor demand function, By» ceteris paribus, 
the lower the level of regional inequality. Further, it can be seen that 
whether or not changes in the exogenous variables (such as NI and Y) have 
a favorable or unfavorable affect on regional inequality depends critically 
on the size of a. Only if a is large relative to By will increases in the 
natural rate of increase or in the level of national income not produce 
a widening of regional earnings Hiteereneioier In} fact. ,4f ao is close to 


one growth in national income will produce a rapid convergence of regional 
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per capita earnings. Within this model then, migration behavior is the 
single most important determinant of the levels of regional inequality. 

Perhaps the most common supply dominated models of regional 
growth are those classified as neoclassical models. Two important 
underlying assumptions of these models are that there is a continuous 
function linking factor inputs to regional output and that factor inputs 
are allocated such that their marginal products equal their market 
prices. Given additional assumptions that the rate of technical 
progress within each region is a constant function of time and that 
there exists a constant returns to scale production function for each 
region it is possible to derive an equation of the form: 


bop hse L 


ee a © tl b 
Se Sil Q. oe + (1 am “ety 
ak al i 


where Q, = real income or output in region i, K. = real regional capital 
stock, L, = regional labor input and r = rate of technical progress. 
Also oF = dQ, /dt so 0,/2,; is the rate of growth of output. The other 
variables are similarly defined. o« is capital's share of output. 

For the two factor case of this model it can be seen that the 
rate of growth of output in each region will be determined by the rate 
of capital accumulation, the growth of the labor supply and what may 


broadly be called technical progress. 


Irhis model has been found to explain the pattern of regional 
growth rates in the U.S. over the period 1929-59 with considerable 
accuracy. See, J.T. Romans, Capital Exports and Growth Among U.S. 
Regions, (Middleton, Conn.: Wesleyan University Press, 1965). This 
model has also been used to evaluate the determinants of Canadian 
regional growth. See for example, N.H. Lithwick, "Labor, Capital and 
Growth; The Canadian Experience," in T.N. Brewis, Growth and the 
Canadian Economy, (Toronto: McClelland and Stewart Ltd., 1968). 
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The neoclassical model summarized above does not take into 
account interregional linkages and therefore is of limited use in 
explaining patterns of regional inequality. This shortcoming, however, 
has been rectified in a recent extension of the neoclassical model by 
Sakashita and Kamoike.+ In their model interregional mobility of both 
capital and labor is allowed and this mobility is assumed to be a 
response to regional differentials in factor earnings. 

The Sakashita and Kamoike (S-K) model is built around a set 
of identical regional Cobb-Douglas production functions which are homo- 
genous of degree one and which include two factors, capital and labor, 
as arguments. 

Inequalities in the marginal products of factors across regions 
are defined as the difference between the marginal product of the factor 
in region i and a weighted average of the marginal products for that 
factor in the other regions. It is assumed that the two factors are 
mobile across regions, that there are no costs involved in these inter- 
regional factor movements, and that the factors move to the regions where 
their marginal products and hence returns are highest. Within the S-K 
model the growth of the factors is made up of two components: that 
resulting from internal growth and that resulting from interregional 
movements of factors. 

As a measure of regional inequality, the authors define a 


relative variance index of per capita output. On the basis of this 


ENG Sakashita and 0. Kamoike, "National Growth and Regional 
Income Inequality,'' International Economic Review, Tay (June L973)", 
pp. 372-382. 
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measure and the a priori restrictions on the parameters in the model, 
they show that there will always be a convergence of per capita output 
if the elasticity of output with respect to capital (a) satisfies the 
condition that® (iW—720)9< 0% Alternatively, if this condition is 
imposed it can be shown that the requirement that labor migration is 
from the low to high return regions is sufficient to produce conver- 
gence. Further, in their model it can be shown that not only are 
interregional capital flows not necessary for convergence but also that 
convergence is possible even if capital flows are from the high return 
to low return areas so long as they are not so large as to outweigh the 
equilibrating influence of the interregional labor movements. 

Another interesting result that can be derived from the S-K 
model is that regional inequality in per capita income will converge to 
zero. However, in the case where costs of interregional migration are 
incorporated into the migration function and where capital is imperfect- 
ly mobile it can be shown that in the limit the regional differential 
will equal the costs associated with interregional labor migration. 

The S-K model is an important contribution in that it specifies 
the conditions for convergence in a dynamic framework and emphasizes the 
importance of interregional factor movements as determinants of long-run 
trends in regional inequality. To the extent that the model captures 
the most important economic adjustments in a regional economy and given 
the reasonableness of the conditions required for convergence it does 
emphasize the likelihood of decreasing regional inequality. The model 
is, however, incomplete from the point of view of explaining observed 


long-run trends in regional inequality in Canada since it does not yield 
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useful information regarding the speed of Convereen cota Tieite serap ld 
then the Canadian trend must be interpreted as one where some long-run 
equilibrium level of inequality has been achieved and is maintained. 

If on the other hand the speed of adjustment is extremely slow it must 
be interpreted as a situation in which the system is still converging 
to some equilibrium level of inequality but that many more decades will 
be required before this equilibrium is achieved. To a large extent the 
plausibility of each interpretation is an empirical question and one 


which is dealt with in the next chapter. 


3.4 THEORIES OF ADJUSTMENT WHICH STRESS BOTH COMMODITY AND FACTOR 
MOVEMENTS 

3.4.1 THE BORTS AND STEIN MODELS OF REGIONAL ADJUSTMENT 

Several models incorporating dynamic elements along with both 
commodity trade and interregional factor mobility have been set out by 
Borts and eprint The Borts modes which are fairly representative of 
these, are two sector-two region models. On the basis of these, Borts 
suggests that given an initial difference in money wages across regions 
equalization may not occur, (that is, the high-wage region may grow 


faster than the low-wage region) if: (i) there is a higher marginal 


tht should be stressed that this model is in many respects an 
over-simplification of the regional economy. Assumptions of identical 
regional production functions exhibiting constant returns-to-scale may 
be unrepresentative of the Canadian case. 


scan Borts and J.L. Stein, Economic Growth in a Free Market, 
(New York: Columbia University Press, 1964). 


4560 G.H. Borts, "The Equalization of Returns and Regional 
Economic Growth," American Economic Review, 50, (June, 1960), pp. 319-347. 
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efficiency of investment in the high-wage region than in the low-wage 
region due to either production functions which yield higher marginal 
products for both capital and labor in the high-wage region or a rise 
in the prices of the export commodities from the high-wage region 
relative to those from the low-wage region. 

(ii) for non-economic reasons people migrate to the high-wage region 
and the migrants transfer capital with them, or the migrants demand 
capital once they have completed the move. 

(iii) residents of the high-wage region save a higher proportion of 
income and this is invested, for non-economic reasons, in enterprises 
within the region. 

While the Borts models do indicate the possibility of non- 
convergence of factor prices the conditions for such are not clearly 
specified. For example, under (ii) it is not clear that the fact that 
migrants take capital with them or demand capital when they arrive is 
sufficient for migration not to tend to equalize factor prices across 
the regions. The basic problem here is that within such a simplified 
model no distinction is made between the direction and rate of factor 
movements and hence no clear predictions about convergence or diver- 


gence of factor prices can be made. 


3.4.2 DISEQUILIBRIUM THEORIES OF REGIONAL ADJUSTMENT 
The foregoing models have generally emphasized the equilibrat- 
ing effects of interregional movements of people, capital and goods 


through the operation of the market mechanism. Several authors, most 
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notably Myrdal and ieee ee have attacked this equilibrium view of 
regional adjustment arguing that "the play of forces in the market tends 
to increase, rather than to decrease, the inequalities between Teeionstue 
Both Hirschman and Myrdal (H-M) suggest that development 
begins in certain regions of a nation because of some locational advan- 
tage or because of some historical accident. Once one region has 
achieved a developmental advantage over the others certain forces are 
set into operation which are detrimental to these other regions. More 
specifically, this development produces harmful backwash or polarization 
effects through interregional movements of labor, capital, goods and 
services which are "the media through which the cumulative process 
evolves - upward in the lucky regions and downward in the unlucky wa 
The basis of the H-M argument is that while emigration from a 
poor region tends to denude it of its key technicians and managers and 
its more enterprising young men the immigration to the expanding region 
produces both a highly skilled labor force and a rapid expansion in 
demand. At the same time capital movements to the expanding region 


spur investments such that the growth process becomes self-sustaining 


as internal and external economies are exploited. In the lagging 


emake Myrdal, Rich Lands and Poor, (New York: Harper and Row 


Co., 1957), Gunnar Myrdal, Economic Theory "Economic Theory and Under-Developed Regions, 
(London: G. Duckworth, 1957). 


an’ A. Hirschman, The Strategy of Economic Development , (New 


Haven: Yale University Press, 1958). See also, R.B. Hughes, ''Inter- 
regional Income Differences: Self Perpetuation," Southern Economic 
Journal, 28, (July, 1961), pp. 41-45. 


Iuyrdal, Economic Theory and Under-Developed Regions, p. 26. 


eeedaie Rich Lands and Poor, p- 2/7. 
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region however, not only is there a tendency for the banking system 

to siphon off savings for the richer and more progressive regions where 
returns to capital are high and secure but also, through commodity trade, 
there is a tendency for it to lose income creating activities in manu- 
facturing to the more efficient economy of the expanding region. 

Within the H-M framework there are some favorable spread or 
trickling-down effects opposing the backwash effects. These forces 
involve the increases in purchases and investments by the expanding 
region in the lagging region and the absorption of disguised unemploy- 
ment in the lagging region which tends to raise labor productivity and 
per capita consumption. It is argued however, that increasing regional 
inequality will generally be observed because the backwash effects are 
usually stronger than the spread effects. The fact that this increasing 
inequality is not observed in more developed nations is, according to 
Myrdal, due to the fact that interferences with the market mechanism 
extended by the central government more than compensate for the back- 
wash effects. 

Although the H-M approach to regional adjustment is potentially 
enlightening as a result of its suppression of the concept of a stable 
equilibrium and the "equality doctrine" (the separation of economic and 
non-economic variables and the abstraction from the latter), it is so 
loosely specified that in its present form it yields little by way of 


: : ; 1 s 
an explanation of patterns of regional inequality. Furthermore, little 


or simulation model incorporating many of the elements embodied 
in the H-M theory is set out by E. Olsen, "Regional Income Differences: 


A Simulation Approach," Regional Science Association Papers, XX, (Hague 
Conference, 1967), pp. /-1/7. 
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empirical support is offered for their postulates. In a recent evalua- 
tion of the H-M approach Seine has shown not only is there little 
theoretical justification for a prediction of divergence of regional per 
capita incomes on the basis of their model, but empirical work indicates 
that for the case of Italy the market mechanism functions in a way that 
is beneficial rather than harmful to the development of the Italian 
South. 

An operational model which embodies many of the elements of 
the H-M approach has been set out by Wiel eameonie He argues that while 
market forces will on balance be disequilibrating during early stages 
of economic development they will tend to be equilibrating during more 
advanced stages of development. It is therefore postulated that an 
inverted U shaped pattern of regional inequality should be observed in 
most countries over time. Williamson's international cross section and 
time series analysis lends support to this Ghee © On the basis of 
this support it would be reasonable to predict a convergence of regional 


per capita incomes in Canada over recent historical periods. 


ZDe Salvatore, "The Operation of the Market Mechanism and 
Regional Inequality," Kyklos, XXV, (1972), pp. 518-536. 


eit itenson "Regional Inequality and the Process of National 
Development: A Description of Patterns." 


“8 pointed out in Chapter 1, the Canadian case is an exception 
to this predicted pattern. 
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3.5 CONCLUSIONS 

From the foregoing summary it appears that although most of 
the relevant economic theory is inadequate in terms of explaining 
patterns of regional inequality the more complete Baa each take 
account of factor mobility and interregional trade generally suggest a 
pattern of convergence. In the static models this prediction is based 
on the assumption that factors move in search of their highest returns. 
Within the more realistic dynamic models this prediction of convergence 
not only depends on the direction of factor movements but also the 
speed of this adjustment and the extent of any associated backwash 
effects. Whether the conditions for convergence are met in this frame- 
work is an empirical question. 

Further it is evident that not only do interregional factor 
movements play a key role in the theory of regional adjustment but that 
movements of one factor alone are sufficient for convergence. In the 
S-K model for example, it was indicated that migration from low to high 
wage regions is sufficient to produce convergence in the absense of 
interregional capital movements and even in the presence of perverse 
capital movements so long as they are not so large as to be overwhelming. 

As already noted however, the theories summarized in this 
chapter are of limited usefulness in terms of explaining the patterns 
of Canadian regional adjustment. Many of the models view the adjust- 
ments as taking place in a static world where there is no natural growth 
in labor supply and no growth in labor demand. Clearly this is unsat- 
isfactory given that the main purpose of this thesis is to explain the 


observed long-run pattern of adjustment over a period when there was 
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both rapid economic growth and large regional differences in rates of 
growth and development. 

A second shortcoming of these theories is that for the most 
part they incorporate only one form of interregional adjustment. For 
example, although trade theory stresses only commodity movements inter- 
regional factor movements are obviously also very important. Thirdly, 
much of the theory relating to adjustment through factor movements is 
partial equilibrium theory and as such does consider the simultaneous 


"cause" and "effect" nature of interregional 


elements such as the 
commodity and factor movements. For example, as emphasized by the 
supply dominated growth models, interregional labor movements are both 
a result of and cause of regional growth differences. Further, the 
mobility functions even for the more realistic models (such as the S-K 
model) are poorly specified. In most cases interregional labor move- 
ments are viewed as being guided strictly by earnings differentials 
although it is clear that other factors such as differences in employ- 
ment opportunities are also important determinants. 

Perhaps the most general criticism which can be made with 
respect to the above models is that they are much too simple and restrictive 
to adequately capture the important elements of regional adjustment. For 
example, assumptions of identical production equations, migration equations, 
and natural rates of increase are much too confining for the Canadian 
case. These types of simplifications however, are not generally imposed 


without reason; in most cases they are required to make the model 


manageable and to allow the model to be solved analytically. Moreover, 
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most of the theories which are applicable to regional adjustment have 
been designed strictly for qualitative analysis and many of the 
simplifications are less restrictive with this type of analysis than 
with a quantitative analysis. Clearly, the latter type of analysis 
is essential for the problem at hand. For example, the analysis must 
provide information about the speed and pattern of change in regional 
wage inequality in addition to the direction of change in inequality. 
In any case, the view taken here is that imposing excessively 
restrictive assumptions in the interest of obtaining unambiguous 
mathematical results is too great a cost. Thus an attempt is made in 
the next chapter to construct a model which is less restrictive in 
this sense and also incorporates more realistic interactions. These 
are outlined in the introduction to Chapter IV. Rather than deriving 
a mathematical solution to the model a numerical analysis is used to 


explore the characteristics of the model. 
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CHAPTER IV 
A MODEL OF REGIONAL WAGE ADJUSTMENT 


4.1 INTRODUCTION 

In this chapter a dynamic two region model of regional wage 
adjustment is presented along with an analysis of its main character- 
istics. In designing the model an attempt was made to incorporate 
those elements which the literature suggests may be critical in the 
adjustment process (for example, interregional factor mobility). 
Further, an effort was made to avoid the major criticisms of the 
existing models applicable to regional adjustment. These were outlined 
above. In this regard the model: (i) is framed in dynamic terms, 
(ii) incorporates both interregional factor and commodity movements; 
interregional factor movements are taken account of explicitly and 
interregional commodity movements are taken account of implicitly, 
(iii) employs a more realistic labor mobility function; that is, 
interregional labor movements are related to factors additional to 
regional earnings differentials, and (iv) takes account of both the 
"cause" and "effect" nature of labor migration; that is, while labor 
migration is partly caused by regional earnings or income differentials, 
this migration, through its impact on regional labor supplies, also 
affects these differentials in the model. 

It should also be pointed out that in the construction of the 


model, attention was paid to defining the equations in terms of 
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variables for which Canadian regional data exist, or could be generated. 


This was an important consideration given the necessity of evaluating 


the model in terms of the Canadian experience. 


4.2 THE GENERAL NATURE OF THE MODEL 

Before setting out the model it is perhaps worthwhile to 
outline its general nature and establish its applicability to the 
Canadian case. The model views the nation as a system of regions in 
which each region is related to the aggregate of the remaining regions 
or the rest of the country (ROC). In addition, each region is assumed 
to be small relative to the nation so that while, for example, factor 
movements between the region and the ROC affect the economy of the 
individual region, they do not significantly affect the national 
ee oomy es This assumption is probably not unrealistic for Canadian 
regions, excluding Ontario and Quebec. For example, given that the 
Nova Scotia labor force (in 1971) amounted to only 3.1 per cent of the 
Canadian labor force (in 1971), it is not likely that even substantial 
out-migration from Nova Scotia would have a significant effect on the 
size of the labor force in the ROC. 

The model to be presented is generally of the neoclassical 


type. As such it is basically supply driven, ignoring adjustments on 


the demand side. For example, it does not assume any of the adjustments 


1, model which incorporates pairwise linkages between all 
regions does not appear practicable at this time. For the most part 
the existing regional data are not sufficient to support such a large 
model. 
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via the balance of payments which regional ineaneanedeten generally 
include and thus allows for the possibility that a balance of trade 
disequilibrium may be maintained over a long period of time. This 
however, may not be unrealistic in the Canadian case where such a 
disequilibrium may be maintained through Federal government inter- 
regional transfers<- 

Within a neoclassical framework, regional (real) wages are 
determined by the interaction of regional labor supply and regional 
labor demand or the marginal product of labor. In general then, the 
greater the increase in the marginal product of labor within a region 
relative to the increase in the labor supply, the greater will be 
the growth of wages within the region. Now it will be recalled that, 


over the post-war period at least, the rates of change in regional 


oe Chapter II, section 3.2.2. 


“These include transfers in the form of unemployment insurance, 
transfers aimed at equalizing income tax bases, and those aimed at 
boosting the economies of lagging regions. For example, in 1960, the 
deficits on current account as a per cent of each province's total income 
for Nova Scotia, New Brunswick, Newfoundland, and Prince Edward Island 
were estimated to be 29.4, 19.1, 36.6 and 42 per cent respectively. 

These deficits were in turn financed by an excess of Federal expenditures 
over provincial tax collections to the extent of 80, 79, 72 and 86 per 
cent respectively. See, Kari Levitt, "A Macroeconomic Analysis of the 
Structure of the Economy of the Atlantic Provinces, 1960," a paper 
presented to the Meetings of the Canadian Economics Association, York 
University, June 6, 1969. Additional evidence of the role of such 
transfers in preventing balance of payments adjustments has been pro- 
vided by Czamanski. See, Stan Czamanski, Regional Science Techniques 

in Practice, (Toronto: D.C. Heath and Company, 1972), pp. 128-129. His 
estimates indicate that for the period 1950 to 1965 as a whole, Nova 
Scotia's trade deficit has been financed by federal government transfer 
payments and exhaustive federal government spending in the province 
(part of which is related to the military establishment in Nova Scotia). 


~fetot snsmeisveg Laxshet ‘a ne mn 
8 iefetenst3 Lanokget 

ase <sguw (fees) Lanoige) (eee sstabece £ abdsiw hgh A 
fenodgst baa’ vlaque sodgl tag G3 0 inoitaste3ar sts yd boakimieisb 
siiy .rad’. letsnag ni .20dal to Sallis lerkayem sila xO biremsb zodal 
tolsey s olidkw nedsi- io szovhoxg, fentgtsm li sessrsdt sft 1sIs07g 
od Lite, sysnoag ody, efaque sede ada oh sndsisit ed of svidater 
~Jedt tellson: ad iLtw th wot .gotgsz ed? alfziw esgee ta si3wotg ond 
Ianotgot ef ages te 29iex-om2 VIRedl 18 bolzeq taw-Yeog sf Iev0 


. t 
&.$.€ nokiose , IL ietgadd soe Stier 


,scannienl Inaayolqusay 2 gi02 ei 
35 bomte ee bate Segpapti A 


ad4.,08RL ar , 
gar ont Tnsey tenes ark a Je 
| bfitefst brswbai 9 Guar bre Dba 


Sy ' 


; tA: 
oe et ee ae 


» » Saeed ed seta ipl , 
; allt indies worth ite ke 


wage rates have been roughly the Same At the same time there have 
existed large regional differences in unemployment rates. Now, while 
the literature would suggest that a neoclassical framework is the 

natural one to use for the problem investigated in this thesis, these 


two observations would seem to indicate the inappropriateness of the 


assumption of basically competitive markets inherent in the neoclassical 


framework. If this framework were appropriate lower rates of change in 
wages should be observed in the regions with high unemployment than in 
those with low unemployment. 

A fairly extensive analysis related to this apparent paradox 
has recently been undertaken by Thirsk- and yarn Their analyses 
involve tests of four basic hypotheses of regional wage behavior: 

(i) a wage-emulation hypothesis, (ii) a wage-push hypothesis, (iii) a 
wage-pull hypothesis, and (iv) a structural hypothesis. Their findings 
lend considerable support to the structural Haiexe, which argues 
that regional wage behavior is determined primarily by regional supply 
and demand factors, and that observed differences in regional unemploy- 


ment rates are due to regional differences in the efficiencies of labor 


1 See pp. 63-66 and Wayne Thirsk, Regional Dimensions of 
Inflation and Unemployment, a Research Report prepared for the Prices 
and Incomes Commission, (Ottawa: Information Canada, 1973), p. 20. 


tei 


Setaaled L. Engerman, ‘Regional Unemployment Differentials and 


Economic Policy," unpublished research paper, 1971. 


i 


p. 89. There it is shown that there are large regional variations in 
the "% vacancies - % unemployment" relationship. 


See Thirsk, Regional Dimensions of Inflation and Unemployment, 
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markets. That is, while any changes in aggregate demand are diffused 
fairly evenly over regions, the resulting changes in labor demand result 
in different rates of absorption of the labor supply and hence in 
different unemployment rates. These inefficiencies are related to job 
mismatching (where the unemployed do not fit the requirements of unfilled 
vacancies), a lack of job information, or voluntary unemployment resulting 
when large sectoral wage differentials in the region produce high 
unemployment in the low-wage sectors. 

On the basis of this explanation of the paradox indicated above 
then, the apparent objection to the use of a neoclassical framework is 
removed. In this study it is thus assumed that the regional wage 
behavior is largely determined by regional supply and demand factors. 
This assumption is further supported by work in this area by Rosenh lune + 
He has concluded that there is evidence that the market price mechanism 
does in fact operate to allocate labor among industries, regions, and 


occupations in Canada. 


4,3 THE MODEL 
4.3.1 PRODUCTION TECHNOLOGY 
It is assumed that the production process in region i can be 


described by a linear homogeneous production function exhibiting neutral 


1e4deon Rosenbluth, "Wage Rates and the Allocation of Labor," 
Canadian Journal of Economics, I, (August, 1968), pp. 566-574. 


boeHith ots baomb 8: 
diveay binweb zodst at a 


ce ee 


Got oy Beynles ste eskong) 


bys ey 
eae 


bs tial Yo edaswotkupay me i ob bayolgmer 

ants inaet scsmyolqmecay visto lov ign te Pe oe ee 

daid seubgesq co tgat sil nt elelisinyoTtib ope faxaisen ‘agral fade | 

varotosg onv-wot gid ak asmolguemy 

avods bstestbal xgbsveq si? to woltewsiqes aia! io Ghead sda 00” a 
c} Jsavannz? Lepreestsos 3 to eeu ant of nofasbde Yasyagye add nadd 7 
egw isnoigsy aif iads baawase aula arid quute slat al “\beveme : 
.atogost ‘boss ‘bre yiquye Ledotge?, ed) burdmtazab yisgual at a 7 
Ais iawecd Stee Sl ot sow. <d! Ressontue xsifvau? ak nakigmindh Ube vi 
weksesoom wokxq toosaa ond ind soaatis: eh sxsdr send béinitudes ade alt! 7 

bap ,aqolssy ,zsbizepbot wre oansets i “sev a8 a aba 


108 


technical Droprasse That is, 


Ce Ue = =Ae K L 


where Y + = gross product in region i in period t, P 


i fae price deflator 


yi 


for gross product in region i in period t, = real gross product in 


Qe 


region i in period t, A= ascalar, K,, = average real capital stock in region 


iG 
Sei neiperlodsit., Li, = average labor employment in region i in period t, a 
elasticity of output with respect to capital stock, (1 - a) = elasticity 
of output with respect to labor employment, r = rate of technical progress, 
and. a»>, 0, 7 >, 0. 

It is further assumed that the national production process can 
be described by the same type of production function and that there 


exists efficient interregional commodity trade so that regional price 


levels are panacea ie That is, 


Y, ' 
ee aie Vv (l-v). 
and 
me ond Ee ate = ease 


where all terms subscripted n refer to national variables. 


ai the form 4.3.1, technical progress is at the same time 
Harrod neutral, Hicks neutral and Solow netural. 


rar Canada, there appears to be a very high correlation in 
annual price changes in the various components of the Consumer Price 
Index among all regions. This is the pattern which one would expect 
in a market economy with efficient trade. It should be noted however, 
that complete regional price equalization would require zero transpor- 
tation costs, and that all goods be tradeable. 
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In this model, the rate of technical progress may be broadly 
defined to include not only the labor augmentation usually associated 
with such things as increases in the average level of education of the 
labor force, but also that associated with labor movements from the 
typically low productivity sectors (for example, agriculture) to the 
typically high productivity sectors (for example, manufacturing) and 
that associated with increased agglomeration of economic activity. Now 
in this context it is possible that interregional migration may affect 
the rate of agglomeration, and through its selective nature affect such 
factors as average levels of education and the age structure of the 
regional labor force. Changes in these would in turn affect the rate of 
technical progress. This possibility was investigated, and while the 
analysis was admittedly crude and based on some rather stringent assump- 
tions it did not indicate a significant relationship between the rate of 


migration and the rate of technical peoeneeene Although the latter does 


tthe basic approach used was as follows: If it is assumed that 
an identical Cobb-Douglas production function applies to all regions, 
then the growth of regional output is given by: 


vo K — ie ae clo LO 
Tha rt+a 7 + (1 - a) L3 where Q dr? 8° 0 is the rate of 
growth of regional output. The other variables are similarly defined. 
Now given values for the growth of regional outputs, regional capital 

stocks, and regional employment, the rate of technical progress can be 
estimated by applying: 


ae iy cae ek tas al 
r= 0 [a 7 + (1 - a) L j 
Using real personal income as a proxy for regional output, estimated 

regional capital stocks (see Appendix II), estimated regional employment, 


and assigning a value to a of .3, residuals rj, were calculated for each 
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appear to be negatively related to the change in agricultural employment 
relative to total employment, no attempt was made to incorporate 
interregional-intersectoral labor movements into the model and thus the 
rate of technical progress was considered to be a parameter. 

Within the model, natural resources (including land) are not 
considered as factors of production. Not only are there conflicting 
views in the literature on the role of natural resources in the growth 
of aaa but also there has been very little done on the topic of 
measuring these resources. While it is recognized that regional varia- 
tions in the quality and quantity of natural resources probably have an 
effect on regional patterns of production and growth of per capita 
output, the overwhelming problems in theory and quantification dictated 
the exclusion of natural resources as an argument in the production 


function. This in turn necessitated the assumption that such resources 


of the ten provinces, for each of the five year periods 1951-56, 1956-61, 
1961-66 and 1966-71. These forty residuals were then regressed on five- 
year-rates of interregional migration OM) > the change in agricultural 


employment over the change in total provincial employment over each five- 
year period (CHAN) and, the change (over each five-year period) in the 
proportion of the provincial population which is classified as urban 
(CHU). The latter variable served as a proxy for the level of agglomer- 


ation. The estimated equation was: (t statistics are given in 
brackets). 
p = -4.54 - .21 CHU - .69 CHAN + .08M Ra = .41 
(-1.52) (-.08) (-1.90) () D.W. = 1.86 


oeeh ror example, T.W. Shultz, "Connections Between Natural 
Resources and Economic Growth,'' Natural Resources and Economic Growth, 
J.J. Spengler (ed.), (Washington, D.C.: Resources for the Future, 1961). 
For an attempt to take account of the land factor in regional production 


see Horst Siebert, Regional Economic Growth: Theory and Policy 


(Scranton: International Textbook Company, 1969). 
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increase in all regions so as not to produce diminishing returns to 


labor and capital. 


4.3.2 LABOR MARKETS 

In the model it is assumed that an equilibrium where labor 
demand equals effective labor supply is maintained over the long-run 
in regional labor nesses In addition, it is assumed that the long- 
run regional unemployment rate is determined by the efficiency of the 
region's labor markets, and that the latter is exogenously determined. 
nf pea ye Fe A al Stee. = 

ie it teienitw 
where Li, = employment in region i in period t, La = labor demand in 
region i in period t, U. = unemployment rate in region i in period t, 
s 


Lie = labor supply in region i in period t, and (0 < UL <a lk 


The regions labor supply is related to its population by, 
s 
73. = Pe OS 
423. 5° Rie @ ds.) @,.) 
where Py is the region's participation rate, Ss, is the proportion of the 


region's population which is classified as labor force source population 


(that is, non-institutionalized population 14 years of age and over), 


P,. = the population in region i at time t, and (0 < Pers Hh pad (deh cor ene sl 


ae 2 


ive is assumed here that wages always adjust so as to clear 
the market. The effective labor supply is the total labor supply less 


structural unemployment. 
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Equations 4.3.4 and 4.3.5 can be combined to yield, 


4.3.6 a aay where ae (1 - U,) (p,) (s,) 


The region's population at time t is given by the identity, 


PCI oc og Ue yeah? © legs Yeah reny 
where NI iy = the natural increase in region i's population in period 
t-1, and Mey = the net rate of migration from region i in period t-l. 
Further, 
4.3.8 NI = De (Pp 
where n = the natural rate of increase in the population in region i 


t-l1 
in period t-l, and (0 < oe: yes 


One of the most important equations in the model is that for 
interregional migration. For this reason it is worthwhile to outline 
the development of the particular migration equation employed. 

As indicated in the last chapter there is considerable support 
for the notion that one of the most important determinants of inter- 
regional migration is the potential for improvement in income or earnings 
positions. In general, net out-migration from a region is hypothesized 
to be positively related to the excess of any income differentials be- 
tween the region and other regions over the costs of migrating. 


Although such labor migration functions have generally been cast in a 


BU as Py and Ss, are exogenously determined. 
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linear form, a non-linear form such as 4.3.9 (graphed in Figure 4.3.1) 
is more plausible due to the implied restrictions of some asymtotically 
approached upper limit to interregional migration and a non-constant 


response of migration to income differentials. 
DOES 4D Ty ES Ie 


where M, = out-migration from region i in period t, Ln = Niperian log, 
Rie = income or output per capita in the ROC relative to income or 
output per capita in region i in period t, and DS <P Or by or Ok 


Alternatively, this can be written as, 


M. 
Les wl ee =e (R..) 


Mie 


Fig. 4.3. 


It can be seen that according to this mobility function, 
migration from region i increases as the per capita income differential 
increases, but at a decreasing rate. It is reasonable to expect that 


because of capacity limitations in such things as housing markets and 
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transportation networks, there will be a decreased responsiveness of 
interregional migration to earnings differentials at high rates of 
migration. It may also be possible that given differing degrees of 
risk perception among potential migrants, as the rate of migration 
increases the proportion of migrants which have a high risk per- 
ception increases and hence the responsiveness of further migration 
to income differentials decreases. 

In addition to stressing a variable elasticity of migration 
with respect to per capita income dif iecen ialeee this function rules 
out the case of an infinite elasticity over the range of Rie: As will 
be seen later, this has important implications for any model of wage 
adjustment. 

In equation 4.3.9 the costs of interregional migration, 


: A -bO/b1l 2 
stated in percentage terms, are given by e - That is, relative 


-b0/b1 
income per capita differentials must exceed e ie before out- 


migration takes place. 


It is also important to note that by using relative output 


or income per capita as an explanatory variable, the effect on migration 


of regional variations in unemployment rates is implicitly taken into 


1 
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aeeoue. » For example, with a given regional wage differential, an 
increase in the unemployment rate in region i relative to the national 
unemployment rate will increase the relative per capita income 
differential and hence increase out-migration from the region. 

To this point it has been implicitly assumed that potential 
migrants react instantaneously to changes in relative regional income 
differentials. In reality, however, it is probably reasonable to 
expect that it will take several periods for such adjustments to be 
completed. This consideration leads to a specification of the 
migration function which includes lagged migration as an argument. It 
should be noted, however, that there may be additional reasons for 
including a lagged dependent variable in the migration function. 
Creennoodnn, for example, has included lagged migration as a proxy for 
the information flow associated with past migration. In general it 
is postulated that the greater are past rates of migration, the greater 
the awareness of potential migrants of existing differences in income 
and employment opportunities and hence, ceteris paribus, the greater 
the rate of current migration. 


In order to take account of the case where there is only a 


“ne alternative method of taking this factor into account 
involves including relative unemployment rates along with relative wage 
differentials in the migration function. See p. 82. 


nee T.P. Lianos, ''The Migration Process and Time Lags, Journal 
of Regional Science, 12, (December, 1972), pp. 425-433. 


Vepay Greenwood, 'Lagged Response in the Decision to Migrate, A 


Reply," Journal of Regional Science, 12, (August, 1972), pp. 311-324. 
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partial adjustment of migration in any one period to income differentials, 
a specification patterned on Nerlove's Partial Adjustment Modela can be 
introduced. Postulating that desired migration from region i in 

period t is related to the relative per capita income differential 


in the same period gives, 
Godekl gM ee b. + bz Ln(R, .); 
ae too 1 tthe 


where Me = desired migration from region i in period t. 

Further, assuming that the adjustment in the actual amount of 
migration is governed by the discrepancy between the desired amount of 
migration in period t and the actual amount of migration in the previous 


period gives, 


* 
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where T is the coefficient of partial adjustment, and (o < fr < 1) for 


stability. 


Substituting 4.3.12 into 4.3.11 gives, 


= + ° 
43 3023 My Tb, t Tb In (R, .) (1izoek) (M, es 


t-1 
which can be written as, 
)3 


4.3.14 M,, = 8) + B,Lm(R,.) + 8M, 


Oi, Nerlove, Distributed Lags and Demand Analysis, (Washington, 
D.C., U.S. Department of Agriculture, 1958). 
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where BS = PD = (6 B, = Tb, Par On anid B, = (1-1) > 0. 
In specifying a realistic migration function, consideration 
should be given to the effect of the growth of employment opportunities 
on the migration decision. Previous studies on migration have generally 
ignored this factor, yet it seems reasonable to expect that the greater 
the growth of employment opportunities in the nation relative to that 
in the region, the greater will be the long-run rate of out-migration 
from the region. This is related to the notion that a region with 
rapidly growing employment will tend to offer a wider selection of 
employment, a greater degree of upward mobility, and lower job search 
costs than a region with slow growth in employment. In this model such 
factors are taken account of through the inclusion of the rate of 
investment in the migration rneciouta For a low income region which 
typically experiences out-migration it is hypothesized that an increase 
in the rate of reenaiere a will, ceteris paribus, tend to decrease out- 
migration. For a high income region which typically experiences in- 
migration an increase in the rate of investment will, all other things 
equal, tend to increase the rate of in-migration. As will be shown later 
these considerations have important implications with respect to both 
the size of the regional wage differential and the nature of regional 
wage adjustment to changes in the level of exogenous investment. 


The final migration equation which is to be employed in the 


fee should be noted that the use of investment as a proxy 
variable could introduce a problem of multicollinearity in the estimation 
of the migration function if changes in investment, through their 
effects on the marginal product of labor, are strongly related to 
changes in per capita income. 
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model is given in 4.3.15 Beton 


ne = ; 
Se Ns won ae ita) Po pedo eae 


where I. = rate of investment in region i in period t and, BS i OF 
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For the national economy it is also assumed that an equilibrium 
where labor demand equals effective labor cee is maintained, and 
that the unemployment rate, the participation rate and the proportion of 
the total national population which is classified as the source 
population are all exogenously given. That is, 


Lye 6 Melis ou ) 
n 


iE a Cas 
where ih = level of national employment in period t; ore = 


(1 - a ad a (iw = the national population in period t, and 


Oana rt ote hy 
( nt ) 
It is further assumed that there is no net emigration or 


F 3 
immigration from or to the national economy. Thus, 


Ngee that for a high income region which typically experiences 
in-migration, the equation will be M,. ab B,Ln(R, |) + BM, +1) 4 


: eg stem ve ° ° ° ts 
B,(1,.)3 where M.. rate of in-migration to region in period t, Roy 


output per capita in region i relative to output per capita in the 


nation in period t and B, > 0. Further, in this case the identity 4.3.7 
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3this assumption is less restrictive than first appears. Net 
immigration can be taken account of in the model if it is assumed that 
after landing in Canada, the interregional movements of these immigrants 
are guided by the same factors which determine other interregional 
migration. 
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3. = P ; 
4.3.18 Nee ( ee 


and where NI = the national increase in the national population in 


[ea 


period t-l, n = the natural rate of increase in the national 


nt-l 
population, and (0 < Benet 1B 


4.3.3 CAPITAL 


The capital stock in region i in period t is given by, 


ewer) ei (1l-d) + I.,3 


me ta) 


where Ke = average real capital stock in region i in period t, d= 


annual rate of depreciation of the capital stock, I a rate of real 


i 
gross investment in region i in period t, and (0 < d <1). 

In the neoclassical tradition, real gross regional investment 
must equal real gross regional saving in long-run equilibrium for a 
closed region. It is implicitly assumed that there is some mechanism 
to maintain this long-run equilibrium. If it is further assumed that 
the gross savings in the current period are a result of savings 


decisions made in the previous period, and that real gross regional 


saving is some constant proportion of real regional output, then, 
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where Sit = real gross saving in region i in period t, a, = the pro- 


pensity to save out of gross regional output in the region, and 
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In an open region however, regional investment need not equal 
saving in the region because investors may move financial capital into 
or out of the region depending on the return to capital in the region 
relative to that in the rest of the nation. If it is assumed that there 
are no costs involved in interregional movements of capital and that 
there is a one year gestation period involved for this additional capital 


in the new region, then regional investment will be given = 


Le vere-l: I = Sit = a + a, (Q5,-)) + a, (RK. _4)3 
or 
oR ie es 1. = Sit = a, (Q5,-) aE a, (RK 1 - 1); 
where ay = “ao RK. = the return to capital in region i in period t 


relative to the return to capital in the rest of the nation in period t, 
and a, > OF ay > 0. This capital formation equation assumes instantan- 
eous adjustment of regional investment to desired levels of regional 
investment. In order to take account of interregional information flows 
lagged regional investment can be included as an argument in the equa- 
tion. That is, using an argument similar to that for the inclusion of 
lagged migration in the migration equation, a relatively high rate of 
regional investment may imply a large inflow of capital to the region 
which increases interregional information flows regarding relative 
investment opportunities and risks. The equation which incorporates a 
lagged adjustment is given in 4.3.21 below. 
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3 
For the national economy, the capital stock in period t is 


given by, 


4.3.22 Ko. =)K.ipCrd)ot Ly: 


where Kit = real national capital stock, d = rate of depreciation of the 
cCapitalestock, Tt = real gross national investment in period t and 
COP<2d 7-41). 

Further, it is assumed that the national rate of gross 
investment is determined by the national gross saving according to 
equation 4.3.23. 


4.3620 I =S = c, @ ys 


t nt nt-1 


where Sat = gross national saving in period t, c, is the propensity to 


i 


save out of gross output, and (0 < c, < 1). 
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4.3.4 FACTOR PRICES 

Under the assumption of competitive factor markets, factors 
are paid according to their marginal Eek Thus, the regional and 
national wage rates in period t are given by 4.3.24 and 4.3.25 
respectively. It should be noted that because of the full employment 
assumption embodied in the model there must be instantaneous wage 
adjustment. That is, while the model does allow for structural 


unemployment no allowance is made for unemployment of the demand 


tthe regional marginal product of labor given the Cobb-Douglas 
production function in 4.3.1 is: 
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where a real wage rate in region i in period t. 
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where youas real wage rate in the nation. in period t. 


Similarly, the returns to capital in the region and the nation 


are determined by the respective marginal products of capital and are 


given in 4.3.26 and 4.3.27 below. 


Q 
— it ° 
4.3.26 rk,, =a x3 
it 


where rk, = the regional return to capital in period t. 
Q 
— _ nt e 
il | tke = v& )3 
nt 


where tke = the national return to capital in period t. 


The relative return to capital in region i in period t (RK, ,) 


is defined as, 


Goo. 200 nk 
it 


4.4 BASIC CHARACTERISTICS OF THE MODEL 


This section is devoted to exploring the dynamic character- 


istics of the model set out above. Particular attention is focused on 


the following questions: (i) What are the primary factors in the 


growth of regional wage rates? (ii) Given any initial wage differ- 
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ential, what time pattern of adjustment in relative regional wage rates 
does the model produce? That is, does it produce wage convergence, and 
if so, is it slow or rapid? (iii) Is the model capable of producing 

a long-run equilibrium wage differential, and if so what are the 
critical determinants of the size of this differential? (v) Finally, 
if the model is capable of generating a long-run equilibrium wage 
differential, what are its stability properties? For example, under 
what conditions will such an equilibrium trend be maintained in spite 
of significant shocks (in the form of increased or decreased exogenous 
investment) to the regional economy? 

In order to answer these questions the model must first be 
solved. That is, the wage rate differential must be expressed solely 
as a function of the parameters of the model and exogenous variables. 
Further, a specific solution in the form of a solution to a set of 
difference equations= must be found since it is only through a detailed 
examination of such a solution that answers to questions such as (ii) 
and (iii) above can be found. Due to the many lagged variables, the 
stock-flow relationships, and the non-linearities embodied in the 
model however, such a solution appears extremely difficult, if not 
impossible, to find. 

In dealing with this problem, two possible routes can be 
taken. The first involves a major simplification of the theoretical 


structure of the model so that a solution can be easily found. This 


Iehat is, the wage differential at time t must be expressed as 
some function of time alone. 
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however, would involve significant modifications to the key adjustment 
characteristics of the model and thus would probably defeat the purpose 
of constructing a realistic model which can be related to the Canadian 
experience. The second route involves exploration of the dynamic 
characteristics of the model with the aid of numerical analysis. With 
this approach, the model is simulated over time for various parameter 
values and initial condition combinations, and then the time paths of 
the regional wage differential are compared. Although this approach 
has less generality than the Hag it avoids retreating to a simpler 
framework with less interesting characterizations of regional wage 
inequality. 

In the analysis of the model presented in the following 
sections, the following approach is taken. First, some slight modifi- 
cations are made to the model so that expressions for the growth of 
regional wage rates and the relation between the growth of a region's 
wage rate and the level of its wage rate can be found. These 
expressions will throw some light on questions (i) and (ii) above. It 
should be noted however that these modifications are not sufficient to 
allow the solution required to answer the remaining questions to be 
found. In order to deal with these questions, a numerical analysis of 


the model is undertaken. This is explained in more detail in section 


4.5. 


ain the sense that it is that of induction from specific 
results rather than that of deduction from general assumptions. 
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4.4.1 BASIC GROWIH CHARACTERISTICS OF A MODIFIED VERSION 
OF THE MODEL 
A modified version of the model is presented in equations 
4.4.1 to 4.4.17 below. These modifications, which are detailed below, 
were required in order to determine the basic growth characteristics of 
regional wage rates in the model, but should not significantly affect 


the overall conclusions. 
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The variables and parameters in the model are defined in 
. ' 1 F 
exactly the same way as in section 4.3 above. The equations are based 


on the respective equations of the basic model set out in the previous 


section. The i subscripts have been dropped for notational convenience. 


The modifications to the basic model include: 
(i) the change from a discrete form to a continuous form. This 
required that all equations be defined in terms of current variables 
(note that the t subscripts have been dropped) and that lagged 
investment and lagged migration be dropped as arguments in the capital 
formation and migration equations respectively. 
(ii) the multiplication of the differential return to capital variable 
in the capital formation equation by K. This was necessary to find a 
solution to the model. 
(iii) a change in the specification of the migration function so that 
the rate of migration (expressed as the number per 1000 population per 


year rather than, as previously defined, the number per year) is 


1 the notation such as K refers to the first derivative of the 
variable with respect to time. That is, K = dK/dt. 
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inversely related to the rate of investment relative to the capital 
stock, rather than simply the rate of investment. This change was 
also necessary in order to solve the model. 

(iv) the addition of the assumption of identical production functions 


for the region and the nation. 


Given these changes, the model can be solved in the following 


way. Taking the natural log of 4.4.1 and differentiating with respect 


to time gives, 


ee K Le 
4.4.18 0 iS Ge az + (1 a)T : 


: d 
where Q -= and the other variables are similarly defined. 
t 


Performing the same operation on 4.4.3 gives, 


pls = a Ph 
4.4.19 w = Seo ee 


* 
where w is the percentage rate of growth of the regional wage. 


Substituting 4.4.18 into 4.4.19 gives, 
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That is, the growth of the regional wage rate is positively related to 
the rate of technical progress and the rate of growth of the capital 
stock and inversely related to the growth of labor. The growth rates 
of the latter two factors are determined as follows. 


Taking 4.4.8, dividing by K and substituting in 4.4.5, 4.4.6, 
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Now from 4.4.1, 
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Substituting 4.4.23 into 4.4.22 gives, 
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The expression for 7— is derived in a similar fashion and is 


given by, 
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Now substituting 4.4.25 and 4.4.26 back into 4.4.21, and 
simplifying yields, 
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On the assumption that the proportion of the regional 


population which is employed (f) is constant, 4.4.12 yields, 
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For the national economy, 
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Rurther, substitut ine 4.4.0.) 4.4.27 satel) ee eo and) 4.4130 
into 4.4.16 and then substituting this into 4.4.14 and combining with 


4.4.28 yields, 
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Finally, 4.4.27 and 4.4.31 can be substituted into 4.4.20 to 
get the expression for the growth rate of the regional wage rate. 
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Now it will be recalled that the a priori restrictions on the 


pParaMerers ares 16am, Oreo es ol Ol<.a-c<8l eo) e pet 04 be Os 


1 2 0 


by Ore O0s<2d'< 91 e nes and. w Set Given these, several character- 


at 


istics of the growth rates of regional wage rates can be noted. First, 
the growth rate is, as one would expect, positively related to the rate 
of technical progress and negatively related to the rate of depreciation 
of the capital stock and the natural rate of increase of the regional 


population. Second, the smaller is b the slower the rate of growth 


0°? 
of wage rates. This result is related to the fact that a decrease in 
bo represents an increase in the costs associated with out-migration and 
the consequent reduction in the amount of out-migration means, ceteris 
paribus, a more rapid rate of growth in the regional labor force. The 
latter in turn tends to depress the growth of the wage rate. For 
similar reasons, an increase in the response of the rate of migration 

to capita income differentials (that is, an increase in parameter b,) 
will have a favorable effect on the growth of the regional wage rate. 
Finally, it should be noted that so long as the coefficient by» which 
represents the response of the rate of migration to rate of growth in 


the gross regional capital stock, falls in the interval (-l < b, < 0) 


2 


there must be a positive relationship between the growth of wages in 
the region and the size of the wage differential. 
Of more immediate interest, however, is the relationship 


between the level of the regional wage rate and its growth rate. In 
d * 
particular, if i < 0, then one would expect a convergence of regional 
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Now recalling the a priori restrictions on the parameters it 
d * l 
W ; 
can be seen that mae will be less than zero so long as -1 < b, < 0. 
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Thus under this condition the model does produce a convergence of wage 
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rates. If however, the rate of migration is highly responsive to the 
growth of the gross regional capital stock such that b, La chien 
convergence is no longer assured since only the third term in 4.4.33 
will be negative. In fact, given a large enough value for bos regional 
wage rates will diverge. This would be the case where an increase in 
the growth of a region's capital stock resulting from a higher return in 
the region relative to that in the nation reduces the rate of out- 
migration (and hence increases the growth of regional labor) to such an 
extent that the capital-labor ratio falls. 

Although this analysis shows that the direction of regional 
wage adjustment produced by the model depends critically on the response 


of migration to changes in the region's capital stock, it yields 
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no information with respect to either the actual time pattern of wage 
adjustment, or the equilibrium wage differential (if one exists) 
produced by the model. Clearly, these latter considerations are of 
extreme importance in terms of relating the model to the trends in 
Canadian regional wage inequality. It is to these issues that 


attention is now focused. 


4.5 NUMERICAL ANALYSIS OF THE MODEL 

4.5.1 THE GENERAL NATURE OF THE EXPERIMENTS 

In order to gain information with respect to the nature of 
the time patterns of adjustment produced by the model the technique 
of numerical analysis was employed. Briefly, this involved programming 
a computer for the complete model (summarized in equations 4.5.1- 
4.5.2 below), and then running the model over time on the computer 
to generate the simulated time paths for the Pela e wage differ- 
entials associated with various initial conditions and various 
assigned values for the earners of the model. The results of these 
experiments were then evaluated to determine the dynamic character- 


‘ih 
istics of the model. 


tit must be stressed that this analysis is not designed 
for the purpose of simulating actual wage adjustment in various Canadian 
regions. Rather, it is designed solely for the purpose of determining 
the dynamic characteristics of the mathematical model of wage adjust- 
ment. As such, the nature of the analysis should not be confused with 
that involved in the simulation of econometric models. With respect 


to the latter, see Thomas N. Naylor, Computer Simulation Experiments 


With Models of Economic Systems, (New York; John Wiley & Sons Inc., 
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EQUATIONS OF THE MODEL 
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Before outlining the various experiments performed and the 
results of each, several comments relating to the general conditions 
for the experiments should be made. First, in the experiments 
(excepting Experiment Set I, the Static Case), it was assumed that 
the national propensity to save was such that the national capital 
stock grows at a constant rate (equal to 4 per cent per year), and 
that the national labor supply also grows at a constant rate. Hence, 
the rate of growth of national output as determined by the production 
function (eqtn. 4.5.1) was also constant. Thus, no account was taken 
of the possible effects which the business cycles normally experienced 
in an economy might have on regional wage adjustment. To the extent 
that such cycles follow a regular pattern, they should have little 
effect on the long-run pattern of wage inequality. 

Further, the initial values used for the national economy 
were actual 1950 Canadian values. This was done as a matter of 
convenience and to insure that the variables and parameters were of 
reasonable orders of magnitude. The actual values assigned for the 


national economy are summarized in Table 4.5.1. 


TABLE 4.5.1 


INITIAL CONDITIONS AND ASSIGNED PARAMETER VALUES 
FOR THE NATIONAL ECONOMY. 
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A 
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real Capital Stock (in millions of 19618)? 


no = 49,273 
Se = 1950 Canadian Population (in thousands) divided 

by 1950 Canadian Employment (in thousands) = .363 
in (A) = scalar for national production Peaetiens et 
d-=,annual rate of depreciation of national capital seas = .08 
De natural annual rate of increase of national 

araniebieacebowe = .02 
k/k = annual rate of growth of national capital Brock? = .04 
v = elasticity of national output with respect to capital’ me 13 
r = annual rate of productivity seen = .02 


A second point relating to the assumed general conditions 
is that in all experiments, both fn and f (the proportion of the 
population which is employed in the nation and the region respectively) 
were held constant over time. This was done so that the results for 
long-run wage adjustment would not be confused by short-run variations 
in such things as participation and unemployment rates. In this 
regard it should also be noted that the implied constant relationship 


between fn and f appears reasonable in terms of relating the results 


Ooee Appendix II for the derivation of the capital stock 
estimate. The data for the other variables is conveniently summarized 
in Economic Review, (Ottawa: Information Canada, April 1973). 


- this value was derived by substituting assigned values for 
parameters and variables into the national production function 
(eqttant ool). 


edad Appendix II. 

OThese values are approximations of actual Canadian values. 
Also note that the natural rate of increase is given in percentage terms 
rather than in number per thousand base population. 
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of the experiments to the Canadian eneee 

In designing the various experiments, particular attention 
was focused on determining the adjustment paths under various degrees 
of factor mobility since it was felt intuitively that this factor 
would be important in the regional wage adjustment process. In 
assigning values for the parameters which represent the degree of 
factor mobility, (that is, parameters in the migration and capital 
formation equations) an attempt was made in most of the experiments 
to keep the values within reasonable ranges. That is, the various 
parameters were set so that, for example, the rate of interregional 
migration would not be unreasonable in relation to historical rates 
for regions of a size approximate to that of the assumed region. 

Finally, it should be noted that while most of the experi- 
ments were done for both a slow-growth-region case (that is, where 
the region typically has out-migration) and a rapid-growth-region 
case (that is, where the region typically has in-migration), only 
the results for the former case are reported in detail. This was 
done in order to prevent confusion and allow easy comparisons among 
the experiments. The general results for the rapid-growth-region 


case are summarized in the text. 


1 See pp. 60-63. There it is shown that the degree of regional 
inequality in the employment base (that is, f) has remained relatively 
constant over time. 
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4.5.2 EXPERIMENT SET I (STATIC CASE) 

The general purpose of this set of experiments was to 
determine the adjustment properties of the model under static con- 
ditions with a view to comparing the results with other static models 
of regional wage RE and of providing a benchmark in the 
evaluation of the model's dynamic properties (to be determined below). 

In this set of experiments, the national population, capital 
stock and output were held at their initial Teves. Further, identi- 
cal production functions and employment bases were assumed for the 
region and the nation. 

The initial values for the regional population and capital 
stock were chosen quite arbitrarily. It was assumed that there is no 
natural growth in the labor force (n = 0), no endogenous savings 


Ge 


oe 0), and no depreciation (d = 0) so that changes in its capital 
stock or labor force can only come about through a reallocation of 
existing supplies of capital and labor. Also, it was assumed that 
there is complete adjustment with respect to both migration and 
investment so the parameters for lagged migration and lagged invest- 
ment were assigned values of zero. These general conditions, common 


to all of the experiments in Set I, along with the conditions 


specific to each experiment are summarized in Table 4.5.2. 


AED chapter 3. 


2 rhat ists I = 0, no = 0, and time was held constant. 
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TABLE 4.5.2 


CONDITIONS FOR EXPERIMENT SET I 


regional population in initial period 


(in thousands) 


regional capital stock in initial period 


(in millions of 1961S) 


regional employment base 


regional natural rate of increase =n 
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depreciation rate for regional capital stock 
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The assigned values for the parameters in the migration 
function imply a mobility constraint (representing migration costs) 
of 2 per cents and an elasticity of migration with respect to the 
per capita income differential (at the initial level of inequality)” 
equal to 5.9. 

The time paths for the relative regional wage differential 
generated by the model under the above conditions are presented in 
Figure 4.5.1. There it can be seen that in EXPT la, the case where 
labor is mobile but capital is not, starting from a regional wage 
which is 82.5 per cent of the national wage an equilibrium relative 
wage of 98 per cent is reached in 11 years. This equilibrium wage 
differential, which is exactly equal to the labor mobility constraint, 
is the same as that predicted by most static models with immobile 
capital. This particular result is due to the fact that so long as the 
national wage rate exceeds the regional wage rate by more than 2 per 
cent, and hence national per capita income exceeds regional per capita 
income by more than 2 per cent, there is out-migration from the region 
thus raising the regional capital-labor ratio and therefore the 
regional wage rate. When the wage rises to within 2 per cent of the 
national wage out-migration stops and the wage rate stabilizes. 
Finally, it should be noted that in the case of a rapid-growth-region 
where the initial regional wage exceeds the national wage, the final 


equilibrium for this case will be where the regional wage is 102 


; -(-8) 
That is, e 400 = 1.02 


- whe initial conditions imply a regional (real) wage rate 
of $2839 which is 82.5% of the national (real) wage rate ($3440). 
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per cent of the national wage. 

In EXPT 1b there is labor mobility and perfect or complete 
capital mobility; that is to say there are no costs incurred in 
interregional capital movements. It is interesting to note that in 
this case there is a rapid convergence (relative to that in la) to 
a relative wage differential of 98 per cent and then very slow 
convergence beyond this point. This is explained by the fact that 
after the 98 per cent level is reached out-migration stops and thus 
all remaining adjustments must be through capital movements. Moreover, 
since the output-capital ratio is typically much smaller than the 
output-labor ratio, a given percentage increase in the capital stock 
produces a smaller increase in the marginal product of labor than the 
same percentage decrease in employment, and hence the rate of wage 
convergence beyond this point is much lower. 

It is interesting to note that in this case an equilibrium 
is eventually reached (after about 100 periods) where the regional 
wage is exactly equal to the national wage. Thus it can be seen that 
complete regional wage equalization requires only one factor to be 
perfectly mobile. 

EXPT lc demonstrates the adjustment pattern where there 
is both labor and capital mobility and where capital movements are 
highly sensitive to return differentials among regions. In this 
case, while the regional wage does converge to the national wage, 
the adjustment process is not smooth. Rather, it involves damped 
oscillations around a trend approaching the 100 per cent level. 


These oscillations are a result of the very large interregional 
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movements of capital. For example, in the initial period where the 
regional wage is below the national wage and the return to capital 
in the region is above that for the nation, there is an inflow of 
capital to the region which is very large relative to the initial 
capital stock. This produces a situation in the second period where 
the return to capital in the region is below that for the nation 
(and where the regional wage is above the national wage) and hence 
where there must now be a large capital outflow from the region. 

In any case, it does appear that even with interregional capital and 
labor flows which are highly sensitive to return differentials 

the adjustment mechanism embodied in the model possesses a high 


degree of stability. 


4.5.3 EXPERIMENT SET II (DYNAMIC CASE) 

This set of experiments was designed to investigate the 
time patterns of regional wage inequality generated by the model 
under conditions where both the regional and national economies are 
growing, and to relate these time patterns to the parameters in 
the mobility functions. With respect to the general pattern of wage 
inequality, it was felt intuitively that when both economies were 
growing the equilibrium wage differential (if one exists) would not 
necessarily be equal to that produced by the static version of the 


model. That is, it would not necessarily be equal to the costs 


tthe initial return to capital in the region relative to that 
in the nation was (24.3/14.9) = 1.63. In the first period then, there 
was inflow of capital equal to 3150 or better than 3 times the initial 


capital stock. 
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associated with interregional factor movements. In particular it was 
felt that for a slow-growth-region case for example, the equilibrium 
wage differential (if such exists) would be larger than that produced 
by static models of interregional wage adjustment. This was related 
to the idea that in a dynamic system there would exist centrifugal 
type forces in addition to the resistances associated with mobility 
constraints which would prevent the attainment of a wage differential 
equal to mobility costs. One can view the national economy as a large 
block of matter and the regional economy as a much smaller block of 
matter, where both blocks rest in a frictionless plain and are 
connected by elastic bands with elasticities representing the response 
parameters in the mobility function. When the national block is 
stationary the regional block should come to rest at a distance from 
the national block which is representative of the interregional 
mobility costs. If however, the national block is moving forward at 
a constant rate of speed the regional block should, given the same 
elasticities of the connecting forces, tend to trail at a distance 
greater than that representing the costs associated with interregional 
factor movements. Using this interpretation then, one would expect 
the size of any dynamic equilibrium wage differential to be positively 
related to the size of the response of interregional factor movements 
to interregional earnings differentials. 

With this in mind EXPTs 2a, 2b and 2c (outlined below) were 


designed to evaluate the effects which changes in the response of 
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migration to per capita income differentials have on the pattern of 
wage inequality, while EXPT 2d was designed to evaluate the effects on 
this pattern of including investment in the migration function. EXPTs 
2b, 2e and 2f were designed to determine the effect which changes in 
the response of capital flows to return differentials have on long-run 
wage inequality. 

As in EXPT Set I, attention was centered on wage adjustment 
for a slow-growth-region in which the production function, employment 
base and natural rate of increase are assumed to be identical to 
those for the nation. Further, since the inclusion of the lagged 
dependent variables in the capital formation and migration functions 
may have confused the results, and since it was felt that they would 
have little bearing on the long-run pattern of wage inequality, the 
coefficients for these variables (B, and a5) were assigned zero values. 
In addition it should be noted that while the different parameter 
values in the migration imply different elasticities with respect to 
income differentials, in every case they imply a mobility constraint 
(representing migration costs) equal to 2 per Sate The conditions 


for EXPT Set II are set out in Table 4.5.3. 
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GENERAL CONDITIONS: 
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TABLE 4.5.3 


CONDITIONS FOR EXPERIMENT SET II 
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SPECIFIC CONDITIONS: 


[Note: M,, = By + BL Ry.) + 8M.) + 831, 


EXPT 
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2b: 
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ai 50 0 0 15 0 
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The time paths for the relative regional wage rate associated 
with these experiments are set out in Fig. 4.5.2. An examination of 
these reveals some rather interesting features of the adjustment pro- 
cess. First, in all cases a steady state is reached where the regional 
and national wage rates grow at the same rate so as to produce a con- 
stant relative wage differential. In most cases, this equilibrium is 
reached in only about 10 periods even though the initial regional 
wage was almost 20 per cent less than the national SMa Second, 
and even more interesting is the result that the equilibrium wage 
differential is much greater than that predicted by static models, 
and is not determined by the magnitude of the costs associated with 
interregional capital and labor movements. Rather, from an examination 
of the results of the experiments it appears that its size is deter- 
mined by the elasticities of migration with respect to per capita 
income differentials and the growth of the capital stock and by the 
elasticity of investment with respect to return differentials. 

The approximate effects of changes in the response of 
migration to per capita income differentials can be determined 
through a comparison of the time paths for the relative regional wage 
associated with EXPTs 2a, 2b and 2c. It can be seen that, while a 
100 per cent increase in By from 50 to 100 produces a 1 per cent 
increase in the steady state relative wage, a 300 per cent increase 
a ira B, Con 100 to 400 produces only a 2 per cent increase in the 


steady state relative wage. 


ton all cases a steady state where the year-to-year change 
in the relative regional wage is less than 1/20 of one per cent is 
reached by the 30th period (year). 
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Thus it would appear that while the equilibrium is sensitive 
to the migration response parameter, B,> this sensitivity is non- 
linearly related to the size of the parameter. It is also worth 
noting that the higher migration response produces a significantly 
shorter adjustment period. For example, in 2c the relative regional 
wage is within .5 per cent of the equilibrium relative wage within 
only 10 periods compared to about 20 periods for cases 2a and 2b. 

The addition of the regional investment variable to the 
migration function appears to substantially alter both the length 
of time required to reach an equilibrium and the level of the 
equilibrium. It can be seen by comparing 2b and 2d that the addition 
of this factor shortens this time by about 15 periods and results in 
an equilibrium relative wage which is more than 4 per cent lower. 

This latter result. is related to the fact that in EXPT 2d, while 

the increased investment associated with the inflow of capital tends 

to raise the regional capital-labor ratio (and hence the regional 

wage rate), it also tends to reduce out-migration (and thus increase 
regional labor supplies) which in turn reduces the equilibrium capital- 
labor ratio below that which would otherwise exist. 

A comparison of the results for EXPTs 2b and 2e and EXPTs 
2a and 2£ gives some idea of the effect which changes in the response 
of regional capital formation to return differentials have on relative 
regional ane rates. First, comparing 2b and 2e it is seen that a 
300 per cent increase in the response parameter ay has approximately 
the same effect on the relative wage pattern as the same increase in 


the migration response parameter. That is, it shortens the time 
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required to reach equilibrium by about 10 periods and increases the 
equilibrium relative wage by about 2 per cent. 

A comparison of the time paths for 2c and 2f indicates 
the effects of decreasing the responsiveness of interregional capital 
flows to return differentials when the responsiveness of migration 
to income differentials is low. As can be observed, the addition 
of the assumption of completely immobile capital across regions 
reduces the equilibrium relative wage by almost 9 per cent. 

From the results summarized above it can be seen that the 
equilibrium wage differential produced by the model always exceeds 
that predicted by static models. Further it is related, not to the costs 
associated with interregional factor movements, but rather to the 
elasticities of migration with respect to per capita income differ- 
entials and regional investment and by the elasticity of investment 
with respect to regional return differentials. 

These particular results are not intuitively obvious. 
Clearly, if the results of the many interactions and feed-backs 
embodied in the model were easily determined, there would be no need 
for numerical analysis. In any case, some insights can be gained 
by going through several of the steps in the adjustment process for 
a hypothetical case. 

Consider a case where the rate of productivity growth, the 
growth of ceadehY, and the growth of labor are such that the national 
wage rate grows at 3 per cent per year, where the regional wage is 
initially significantly less than the national wage, and hence where, 


given identical production functions, the return to capital in the 
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region exceeds that for the nation. Now in this case there will 
initially be an inflow of capital to the region of a size determined 

by the magnitude of the parameter on the return differential in the 
capital formation equation. Suppose that this inflow along with invest- 
ment financed by regionally generated saving implies a growth rate for 
the regional capital stock of 4 per cent. Suppose further that 

given the initial wage and per capita income differential the migration 
response parameter is such that the rate of out-migration is equal to 
the natural rate of increase so that there is no growth in the region's 
labor force. Initially then, the region's wage will grow at 3.2 per 
cent, and therefore the relative regional wage must rise. 

Now as this happens both the return to capital differential and wage 
differential must decrease thereby réducing the inflow of capital and 
the outflow of labor. This in turn must reduce the growth of the 
regional capital stock and increase the growth of regional labor, 

and hence depress the growth of the regional wage. Now this adjust- 
ment must continue until some relative wage and relative return to 
capital is reached where the given response parameters in the mobility 
functions produce just that growth of regional capital and labor such 
that the growth of the regional wage is exactly 3 per cent. At this 


point both the relative return to capital and labor stabilizes along 


tReeall that ee mae ote an = af Here it is assumed that 
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with the rates of inflow and outflow of capital and labor respectively. 

In general, it would appear that for given parameters in the 
investment equation, the more responsive is migration with respect to 
per capita income differentials, the smaller will be the equilibrium 
wage differential since for a given growth rate in the region's capital 
stock, the smaller will be the wage differential (and hence per capita 
income differential) required to maintain a given growth of regional 
labor such that the growth rate of the regional wage is 3 per cent. 
Similar reasoning can be used to show that the higher is the response of 
capital formation to return differentials, ceteris paribus, the smaller 
should be the equilibrium wage differential. These predictions are 
borne out by the experiments. 

It should be noted that an equilibrium differential equal to 
factor mobility constraints as predicted by static models is only 
assured in the dynamic case if there is an infinite elasticity of 
migration with respect to per capita income differentials and/or an 
infinite elasticity of investment with respect to return differentials. 
In addition, unlike the static models which require the rate of 
migration to approach zero as equilibrium is reached, this model implies 
that the rate of migraton approaches some positive constant rate as the 


steady state is reached. The latter is generally more consistent with 
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observed migration pactcenaha 

In summary, the experiments in this set have deomonstrated 
that the model does produce an equilibrium relative wage differential. 
Furthermore this equilibrium wage differential is not determined by 
costs of factor movements or mobility constraints, and does not require 
regional differences in production functions, employment bases, or 
natural rates of increase. Rather, it was shown that for a slow-growth- 
region the size of this steady state differential is negatively related 


to the response of migration to per capita income differentials and the 


Ithe lack of any general long-run trend of decreasing inter- 
regional migration as predicted by static models, is evident in the 
following table. Note that while the model predicts constant rates of 
migration over time, these data indicate many short-run variations. In 
the context of the model, the latter might plausibly be explained by 
various shocks to the regional economies which produce a cyclical 
behavior. It will be recalled that the numerical analysis ignores 
these short-run variations. 


ESTIMATED FIVE YEAR RATES OF NET MIGRATION BY PROVINCE, 


1951-1971 

PROVINCE MIGRATION PER 1000 BASE POPULATION 

1951-56 1956-61 1961-66 1966-71 
Neldous + 9.9 - 40.1 = s)OK8) =A et 
Pees. - 69.8 ce patel,’ —- 38.4 a? VAN Ral 
Neo. - 20.5 - 32.5 - 51.6 - 10.4 
Nz: eH.’ = Ophea - 54.9 - 32.5 
Que. tM 2306 a 19 Sey) 
Ont. a toi + 59.9 Tea ae ee eT, 
Man. 0 = Ou, 2 Orn - 28.3 
Alta. + 68.6 + 56.1 oe 2 ao) Slee 
BeGy +109.5 + 85.6 2a +125.8 


a a aS A A SE IS AEE ST AAA ee 


Source: Estimates based on data in Dominion Bureau of Statistics 

; ; rs # ' 
(Statistics Canada), Vital Statistics, various years, (Ottawa: Queen's 
Printer, Cat. 84-202). 
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response of capital formation to regional differences in the return to 
capital, and positively related to the response of migration to regional 
Pe eeenentl For a rapid-growth-region with an initial wage greater 
than the national wage, (see 2c* in Fig. 4.5.2), the equilibrium wage 
differential will be negatively related to the response of in-migration 
to per capita income differentials and investment, and to the response 


of capital formation to return differentials. 


4.5.4 EXPERIMENT SET III (DYNAMIC CASE) 

The basic purpose of this set of experiments was to determine 
the effects which regional differences in employment bases, output 
elasticities, and overall levels of factor productivity have on the size 
of the equilibrium wage diererent tal & In all cases the same mobility 
functions were used, along with the same natural rates of increase for 
the region and the nation. EXPT 3a, where the same employment bases and 
production functions were assumed for the nation and the region serves 
as a benchmark for the other experiments. EXPT 3b assumes a regional 
employment base which is only 95 per cent of the national employment 


base with all of the other parameters equal to those in 3a, while EXPT 3c 


ttt should be noted that for the slow-growth-region case for 
example, the equilibrium path for a given set of parameters is indepen- 
dent of the initial relative wage. The only restriction in this case is 
that the initial regional wage be less or equal to the initial national 
wage. Thus in any particular case there may initially be convergence or 
divergence depending on the initial relative wage in relation to the 


equilibrium relative wage. 


*the effects of regional differences in other parameters such 
as the natural rate of increase or the rate of productivity growth, 
should be clear from the analysis in section 4.4. 
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assumes a lower elasticity of output with respect to capital for the 
region than the nation with all of the other parameters equal to those 
in 3a. In EXPT 3d, the equilibrium relative regional wage associated 
with a lower level of factor productivity in the region relative to 
that in the nation (that is, associated with a smaller scalar in the 
regional production function) is generated. The conditions for this 


set of experiments are summarized in Table 4.5.4. 


TABLE 4.5.4 
CONDITIONS FOR EXPERIMENT SET III 


GENERAL CONDITIONS: 


Te F = 550 (in thousands) 
2. Ko = 1000 (in millions of 1961S) 
3. £ = .363 

n 
4 n=n = 02 

n 

3 d = .08 
6 Ln(A_) = -«=,1] 
7 r = .02 
8 Vv = 3 
9. Bo = mds By = 100, B, = 0, B, = -.05 
10. ay = .15, ay = 200, a, = 0 


[Note: M,, = By t+ Bin, ,) + BOM 1 + 8353 oO ee eee a] ei 
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SPECIFIC CONDITIONS: 


EXPT is a Ln(A) 


3a - 363 -3 Soul 
3b ~ 345 3 ie 
3c - 363 ~29 = il 
3d = 309 We) 2 ate 


The time paths associated with each of the experiments in 
this set are given in Figure 4.5.3. The path for EXPT 3b indicates 
that a decrease in the proportion of the population employed in the 
region relative to that in the nation has a tendency to reduce the 
equilibrium wage differential. It would appear that this is related 
to the fact that for a given wage differential such a change, 
ceteris paribus, increases the relative per capita income differ- 
ential which in turn increases the rate of out-migration. This 
increased out-migration associated with the given wage differential 
thus reduces the growth of regional labor relative to the growth of 
regional capital, thereby providing for a higher capital-labor ratio 
and hence a higher equilibrium relative wage. For similar reasons, 
an increase in the employment base for a rapid-growth-region will, 
ceteris paribus, have a tendency to depress the regional wage toward 
the national wage. 

EXPT 3c indicates that the equilibrium wage differential 
is negatively related to the magnitude of the elasticity of output 
with respect to capital in the region relative to that in the nation. 


This particular result however, is not intuitively obvious since it 
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is due to several rather complex interactions. Given this, only a 
rather loose explanation is possible. 

For an initial output-capital ratio in the region, a decrease 
in the output elasticity (a) means a decrease in the return differential 
and hence a lower growth rate for the regional capital stock. The 
effect of this is to decrease the growth of regional output and wage 
naecona At the same time, the lower a implies a higher wage associated 
with the initial output-labor ratio and this in turn means a lower rate 
of out-migration and hence a higher rate of growth in the region's labor 
supply. From this it would appear that this effect on the growth of 
labor and the effect on the growth of capital is large relative to any 
positive effect which a lower a has on the growth of the region's wage 
rate so that a smaller equilibrium relative wage rate is called for. 

Finally, from examining the results of EXPT 3d it would 
appear that because, for any given capital-labor ratio, a decrease in 
the overall level of productivity means a fall in the wage rate, this 


new equilibrium relative regional wage is lower. 


4.5.5 EXPERIMENT SET IV (DYNAMIC CASE) 

It has already been shown that the model does generate an 
equilibrium regional wage differential. The purpose of this section 
then was to investigate the stability of this equilibrium under condi- 
tions where the regional economy received shocks in the form of 


increases or decreases in exogenous savings and hence investment. These 
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were viewed as being related to such things as the discovery of a 
valuable resource in the region, the discovery of a ubiquitous substitute 
for one of the region's principle resources, or changes in federal 
government industrial incentive grants. 

Six experiments were conducted in this set. EXPTs 4a and 4d 
serve as benchmarks for the respective cases where out-migration is 
independent of the rate of regional investment and where it is negatively 
related to the rate of regional investment. In EXPTs 4b and 4e the 
region receives a shock involving an increase of $25 million in 
exogenous investment in each period after the 13th period. This 
represents about a 13 per cent increase in the rate of regional invest- 
ment. In EXPTs 4c and 4f on the other hand, the region receives a 
decrease of $25 million in exogenous investment in each period after 
the steady state is reached. 

In all of the experiments in this set it was assumed that 
there was only partial adjustment in any one period and hence values 
were assigned for the parameters for lagged investment and lagged 
migration. The previous assumption of complete one-period-adjustment 
Wee aritped as it was felt that the existence of lagged adjustment 
would have an important bearing on the nature of the adjustment to 
shocks. The particular value chosen for the migration equation implies 
that 60 per cent of the desired migration in any one period takes place 
in that period. 

The assumed conditions for EXPT Set IV are summarized in 


Table 4.5.5, and the results are presented in Figure 4.5.4. 
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TABLE 4.5.5 
CONDITIONS FOR EXPERIMENT SET IV 


GENERAL CONDITIONS: 


1 Po = 550 (in thousands) 
2 Ko = 1000 (in millions of 1961$) 
Bhs he fa = .363 
n 
Lae The atl =. 02 
n 
5 d = .08 
6. Ln(A) = In(A_) = eae 
7 r = .02 
8 a=v = 5) 


SPECIFIC CONDITIONS: 


[Note: My = By + B,Ln(R,,) + BM, 14 + B41 543 and er oes 4-1 
eee ali ee, 
24 
EXPT 8 ist By 8, ay ay ay d-0-13) (Pd+ 14+) 
4a: = mel OO 4 O00 215 50500 0 0 
4b: == '00- 4 Oto r ae 00. ert 0 -25 
Ae: =2etO0 | 2.4 pe meal LAU Nelthes Sal 0) +25 
4d: ee 0 more Oueon 05) ed oe LOOD Sete. 0 0 
he: 298 alatepl RV VE PKae ist ukeyeh” sy 0 -25 


4f: = 100 Ain eas 5e reso ae el OO rol 0 +25 


{ ert 


S* 5p? * 4x? 28h est 


cg coc co @ 


1 ae 


££ 8.0 


dx GOL 
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An important conclusion to be reached from this set of 
experiments is that the inclusion of regional investment as an argument 
in the migration function has a significant dampening effect on shocks 
to the system. For example, comparing the paths for 4c and 4f reveals 
that while the increase in exogenous investment produces a 2 per cent 
increase in the relative regional wage when migration is independent of 
investment, this same increase produces less than a 1 per cent increase 
when migration is related to regional investuent a In the latter case, 
the increase in investment not only increases the growth of the region's 
capital stock, but also reduces out-migration. This decrease in out- 
migration in turn increases the growth in regional labor and thus tends 
to dampen the increase in the equilibrium capital-labor ratio and the 
relative regional wage. 

It is also worth stressing that in either case, an increase 
in the response of migration with respect to per capita income differ- 
entials has the effect of reducing the increase in the equilibrium 
relative wage associated with an increase in exogenous investment. 
Similar results apply for the case where there is a decrease in 
exogenous investment and for the case of a rapid-growth-region where 
the relative regional wage is typically greater than or equal to the 


national wage. 


ta1s0 note that the inclusion of investment as an argument in 
the migration equation significantly shortens the traverse between the 
equilibrium growth paths. Further, it should be noted that these types 
of shocks can produce short-run variations in interregional migration 
similar to those actually observed. Supra. p- 153, footnote l. 
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4.6 SUMMARY 

In this chapter a two region model of regional wage adjustment 
was presented along with an analysis of its basic characteristics. With 
respect to the latter, the main determinants of the growth rate of the 
regional wage and the conditions for convergence of regional wage rates 
in a modified version of the model were outlined. More importantly 
however, it was shown, using a numerical analysis of the complete model, 
that the model possesses a high degree of stability and generates an 
equilibrium regional wage differential that under most conditions will 
exceed that predicted by static models of regional wage adjustment. 
Further, it was shown that the size of the equilibrium differential is 
particularly sensitive to the responsiveness of migration with respect 
to per capita income differentials and the rate of real capital 
formation in the region. The effects of changes in these parameters on 
the size of the equilibrium wage differential, along with the effects 
of changes in other parameters which might normally be expected to vary 
significantly across regions are summarized for both the slow-growth- 
region case and the rapid-growth-region case in Table 4.6.1 below. 

It was also shown that significant shocks to the regional 
system in the form of increases or decreases in exogenous investment 
tend to have little effect on the level of the equilibrium wage, 
particularly when migration is significantly related to the rate of 


regional investment and when migration is responsive to per capita 


income differentials. 
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TABLE 4.6.1 
EFFECTS OF CHANGES IN THE VALUES OF KEY PARAMETERS ON THE 


EQUILIBRIUM REGIONAL WAGE DIFFERENTIAL 


Case A; Slow-Growth-Region (w, ais, [w = (we = w,)/w,] 


Case B: Rapid-Growth-Region (w, aye) [w = (w, = wee 
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Finally, it is worth pointing out that the predictions of the 
model are generally consistant with the observed trend in Canadian 
regional wage inequality (discussed in Chapter II), regardless of 
whether that trend is interpreted as a long-run constancy or a very 
slow convergence toward some long-run equilibrium. It has been shown 
that while the model always produces a steady state equilibrium wage 
differential, under certain conditions (see for example, EXPTS 2a and 
2b) the rate of convergence to this equilibrium is very slow. Although 
the interpretation of the Canadian trend used in this study is that of 
a long-run constancy (with the cases of British Columbia and Newfoundland 
constituting exceptions), the alternative interpretation of a very slow 
convergence and its consistency with the predictions of the model should 


be kept in mind. 
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CHAPTER V 


AN APPLICATION OF THE MODEL OF REGIONAL WAGE ADJUSTMENT: 
THE CASES OF ALBERTA AND NOVA SCOTIA 


5.1 INTRODUCTION 

It will be recalled that the basic problem set out in this 
thesis involved explaining the aeseracen and the degree of regional 
wage inequa]ity in Canada. This, it was indicated, would go a long way 
towards explaining the observed trend in regional income inequality. In 
this chapter then, an attempt is made to relate the model of regional 
wage adjustment presented in the previous chapter and its predictions to 
the Canadian case with a view to providing such an explanation. 

A two step procedure will be followed in applying the model. 
First, the model will be estimated using regional data to determine 
whether there is any empirical support for the basic hypotheses embodied 
in the model. These include the relation of migration to per capita 
income differentials and regional investment, of regional capital 
formation to regional output and return differentials, of regional 
output to regional capital and labor inputs, and of regional wage rates 
to the marginal product of labor. If there is support for these 
relationships, and hence the interactions and adjustments embodied in 
the model, the observed trends in wage inequality can be interpreted as 


some long-run equilibrium of the type which the model produced. 


eee D. L65. 
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Second, if there is support for the model some general 
hypotheses regarding the size of regional wage inequalities can be 
formulated and tested. For example, one hypothesis based on the 
analysis of the model presented in Chapter IV is that the size of 
regional wage inequalities is negatively related to the responsiveness 
of migration to per capita income differentials. Such a hypothesis can 
be tested by comparing the estimated response parameters for Canadian 
regions. 

Although the above types of tests should ideally involve all 
10 Canadian regions in order to insure a degree of generality for any 
explanation of regional wage inequality, this is not possible at this 
time. The most important limiting factor in this respect is the lack 
of output data on a regional basis. Since it would be a major under- 
taking to construct a consistent series for regional aie the only 
alternative was to base the tests on regions for which this data 
currently exists. Given this limitation two possible choices were 
Alberta and Nova Scotia. In each case estimates of aggregate regional 
output going back to at least 1950 have been prepared. 

There are however, several other reasons re choosing these 
two regions for tests of the model. First of all, both economies are 


small relative to the national economy so that the assumption that there 


for a thorough discussion of the problems involved and 
efforts to estimate regional accounts, see Hans J. Adler, "Approaches 
to Regional Economic Accounting in Canada," Review of Income and Wealth, 
Series 16 (June, 1970), pp. 185-208, and T.K. Rymes, "Some Comments on 


Regional Economic Accounts," in T.N. Brewis, Regional Economic Policies 
in Canada (Toronto: Macmillan, 1969), Appendix B. 
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are no significant feedbacks from the region to the nation should hold. 
Second, in each case there has been no significant change in either the 
relative regional employment base or the relative regional wage rate, 

at least over the period of time for which data exists. As was 
indicated in Chapter II, the relative employment base and wage rates 

for Nova Scotia have remained at about 92 per cent and 74 per cent 
respectively, while for Alberta they have remained at about 103 per cent 
and 99 per cent respectively over the same period. 

Perhaps even more important from the point of view of 
studying the wage adjustment process, both Alberta and Nova Scotia 
represent cases where this trend in the relative regional wage rates 
has been maintained in spite of rather large and different shocks to 
the regional economy. In the case of Alberta this period witnessed 
rapid economic growth, much of which was attributable to the 
development of the province's energy resources. In Nova Scotia's case 
there was a continued decline in two of the region's important 
industries, steel and coal, and a relatively slow rate of economic 
growth over this same period. 

Finally, it should be noted that given that both of these 
regions have experienced substantial adjustments over this period many 
of the regional variables should show a good degree of variability 


over time and this should reduce some of the problems associated with 


the estimation of the model. 
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5.2 EXPLAINING THE CONSTANCY OF REGIONAL WAGE INEQUALITY: 
HYPOTHESIS I 


5.2.1 VALIDATION OF THE MODEL 

The first step in developing an explanation of the trends in 
wage inequality for the regions chosen involves the empirical validation 
of the model. This requires the estimation of the hypothesized 
relationships in the model (that is, the migration equation, the 
savings (capital formation) equation, the production equation and the 
wage equation) for each region in order to determine whether there is 
any general support for the model. As already noted, if such support 
exists the observed constancy of relative wage rates for Alberta and 
Nova Scotia can plausibly be interpreted as a long-run equilibrium of 
the type produced by the model. 

In general, the validation of an economic model involves 


" In turn, this requires that a set 


proving that the model is "true.' 
of criteria for differentiating between a model which is "true" and 

one which is "not true" be established. It is in this area that there 
are numerous unresolved methodological Teegeee many of which are 
related to setting out a widely accepted set of criteria for evaluating 


such models. In light of these problems, the approach used here is to 


concentrate on establishing the "degree of confirmation" of the model 


Ithese problems are similar to those associating with 
validating stochastic simulation models. For a discussion of the 
latter, see Thomas N. Naylor and J.M. Finger, "Validation," in 
Computer Simulation Experiments with Models of Economic Systems, pp. 
153-164, edited by Thomas H. Naylor (New York: John Wiley and Sons 


bac Lael). 
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rather than whether or not the model is validated: Using this approach 

then, only qualitative judgements with respect to the applicability of 

the model to the cases of Alberta and Nova Scotia are made. 
The particular hypothesis to be tested in this section can 

be stated as follows: 

HYPOTHESIS I: The observed constancy in relative wage rates in Alberta 
and in Nova Scotia represents a long-run equilibrium 
produced by the same interactions and adjustments as 
embodied in the model of regional wage adjustment, and 
therefore the model is generally confirmed by the data. 

This of course is the alternative hypothesis. The null 
hypothesis is that the observed constancy in relative wage rates in 
these two regions does not represent a long-run equilibrium of the type 
produced by the model,and therefore the model is not generally 
confirmed by the data. 

The equations of the model to be estimated are summarized 

in 5.2.1 to 5.2.10 below. The a priori restrictions on the parameters 

are given in brackets. The subscripts c, a and ns denote variables 

for Canada, Alberta, and Nova Scotia respectively, “ denotes estimated 


parameters, and u denotes a disturbance term. The other variables and 


parameters are defined exactly as in Chapter IV. 
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1 this follows a general approach suggested by K.R. Popper; 


see Karl R. Popper, The Logic of Scientific Discovery (New York: 
Basic Books, 1959). 
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It should be noted that several of the above equations are 


slightly different from those in the original model. First, a constant 


term, h,, has been introduced into each of the wage equations. This 


0’ 


was done to take account of the possibility that the proxy variable 


(earned income), which had to be used since data for average regional 


wages do not exist, may consistently under-estimate or over-estimate 
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regional wage income. Secondly, a, was incorporated into the saving or 
capital formation equations to take account of exogenous regional 
capital formation. Also it should be noted that Mt represents 
migration to Alberta in period t while a represents migration from 


Nova Scotia in period t. 


5222. THE DATA 

The above equations were estimated using data for the period 
1950-1971. The output figures used were real Canadian GNP (in millions 
of 1961$), real Alberta Gross Domestic Product (GDP), (in millions of 
1961$), and real Nova Scotia Gross Regional Product (GRP) (in millions 
of 1961$). In each case the real values were derived by deflating the 
current values by the National GNE deflator with base = 196185 While 
it would have been preferable to use provincial measures of output 
which are conceptually identical to the national concept, this was not 
possible since no such series exists. Instead, existing series for 


Alberta GDP and Nova Scotia GRP were nbetiea 


BOurCedt dollar GNP is found in: Statistics Canada, National 
Income and Expenditure Accounts, 1971 (Ottawa: Queen's Printer, 1972) 
Cat. 13-531. Estimates for Alberta GDP for the period 1947-1972 are 
provided in: Alberta Bureau of Statistics, Alberta Statistical Review, 
August 1973 (Edmonton: Alberta Bureau Of Statistics 2197.3)s6 0. e216 
Estimates for Nova Scotia GRP for the period 1950-1965 are found in: 
K.S. Wood, Income and Product Accounts of Nova Scotia (Institute of 
Public Affairs, Dalhousie University, 1970). Estimates of GRP for the 
period 1966-1971 were derived on the basis of the relationship between 
GRP and Earned Income for the period 1950-1965. 


“Note that GRP is the market value of gross output produced 
during a given year by factors of production owned by residents of the 
region, while GDP is the market value of gross output produced by factors 
of production within the geographical boundaries of the region. The 
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Since capital stock figures for Canada or the regions do not 
presently exist they had to be estimated. The estimation procedure 
which was used and which is outlined in detail in Appendix II employs 
the identity: 


Sy2elleeK ad iwet (isd) it Ty 


It will be recalled that I, is defined as real gross capital 
formation in period t. Data for capital expenditures in the form of 
construction (c) and machinery and equipment (m & e) are available for 


Canada and each of the provinces from 1951 to 19738" These values were 


deflated by the national price index (with base = 1961) for construction 


expenditures and machinery and equipment expenditures to get a series 
for aggregate real gross capital formation (in millions of 1961$) for 
each of Canada, Alberta and Nova Scotia. 

These figures for real gross regional investment were also 
used as proxies for real gross regional saving (which includes saving 
within the region and saving outside of the region which is transferred 
to the region) in the estimation of equations 5.2.5 and 5.2.9. This 
procedure is suitable given the type of model involved. 


Although estimates of annual employment for the 5 Canadian 


relationship between GRP and GDP should have remained relatively 
constant over time. For Canada, GNP has averaged about 99 per cent of 
GDP. See Alberta Bureau of Statistics, Alberta Statistical Review, 
August 1973 (Edmonton: Alberta Bureau OteStabisticss!1973) he pels 


enformation Canada, Private and Public Investment in Canada, 
various years, (Ottawa: Queen's Printer) Cat. 61-205. 
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regions are readily available for the period 1966-1971" such estimates 
on a provincial basis are not available for the period prior to 1966. 
For the province of Nova Scotia, however, annual employment for the 
period 1950-1965 has been estimated by Ge amansiae so that a complete 
series for the period 1950-1971 is available. In Alberta's case 
estimates of annual employment prior to 1966 were made using 1951 and 
1961 Census data on the labor percee and several other occasional 
oetien For years where no information was available on Alberta 
employment the estimates were based on a trend line of Alberta employ- 
ment relative to Prairie employment fitted for the years 1951, 1956, 
1961 and 1966 to 1974. These estimates were then checked against 
estimates derived using annual population figures and estimates of 


Alberta unemployment rates, participation rates and the age structure 


ernest are available in Dominion Bureau of Statistics 
(Statistics Canada), The Labour Force, various years, (Ottawa: Queen's 
Printer) Cat. 71-001. Estimates for employment in each province for 
the period 1966-1971 can also be found in these publications. 


einene are given in: Stanislaw Czamanski, An Econometric 
Model of Nova Scotia, (Institute of Public Affairs, Dalhousie University, 
1968). It should be noted that the estimates for 1963, 1964 and 1965 
were revised slightly so they would be consistent with the 1966 estimate 
based on labor force surveys. 


aonese are summarized in S. Ostry, Geographic Composition of 
the Labour Force, 1961 Census Monograph (Ottawa: Queen's Printer), 


Cat. 99-554. 


eT HeEe include: Dominion Bureau of Statistics (Statistics 


Canada), Estimates of Employees by Province and Industry, various months 
(Ottawa: Queen's Printer), Cat. 72-008 and, Estimates of Employees by 


Province and Industry, 1961-64 (Ottawa: Queen's Printer), Cat. 72-503. 
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of the provincial population. ~ Alberta unemployment rates and 
participation rates were estimated using a fitted trend line similar to 
that outlined above. Estimates of annual employment for Canada for 
the complete period 1950-1971 are readily een 

The annual rate of migration for each of the regions can be 
estimated using the identity: 


aya ened l/s Pe = Peal Fe NIi3 ef Mi 


However, since the provincial population figures are on a June 1 basis, 
while those for births minus deaths (or natural increase) are on a 
January—December patie an adjustment had to be made to this relation. 
On the assumption that the annual natural increase in the population is 
spread evenly over the year, the annual rate of migration between June l 


of year t-l and June 1 of year t, M,_ » was determined by: 


i 


FROEL ARES f= Ny ey eNO 8) BYEORORID 


where P. = the provincial population on June 1 of year t, and NI. = the 
natural increase in the provincial population from January to December 
of year t. It should be noted that this method of estimating migration 
assumes that there are no births or deaths among the migrants in the 
areca in L. = (l-u_)p,°s ee where L, = employment, u, = un- 


employment rate, p, = participaFion rate and s_ = proportion of Fhe 


region's population which is classified as labor force source population. 


eeinion Bureau of Statistics (Statistics Canada), The Labour 
Force, various years (Ottawa: Queen's Printer), Cat. 71-001. 


sthese are given in: Dominion Bureau of Statistics (Statistics 
Canada), Vital Statistics, various years (Ottawa: Queen's Printer), 
Cat. 84-202. 
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year in which the change of residence takes miace as 

It must be emphasized that the procedures used in estimating 
interregional migration and capital stocks are quite imperfect. To the 
extent that there is a natural increase among migrants in the year in 
which the change of residence takes place, the estimates of the change 
in population due to migration from this method will tend to be under- 
estimates of that due-to in-migration and over-estimates of that due to 
out-migration. In most cases where annual migration is small in 
relation to the total regional population the extent of these biases 
should be slight. 

The Cumulation procedure was used to derive the estimates of 
capital stocks for Canada, Nova Scotia and Alberta. While there are 
several other procedures which have been used it was not possible to 
employ them here due to various data limitations. There are several 
deficiencies in the data estimated using the Cumulation approach. First, 
it was necessary to assume that the prices of capital goods are 
equalized across regions since price deflators for these goods are not 
available on a regional basis. Since a large proportion of the capital 
goods are manufactured in Eastern Canada and since the regional prices 
of capital goods should to some extent reflect transportation costs, the 
assumption of identical costs may produce over-estimates of real capital 
stocks in outlying regions. 

A second deficiency in the capital stock estimates is due to 


a lack of data on actual depreciation rates by type of capital. While 


1 The estimates of annual migration for Alberta and Nova Scotia 
are given in Appendix III. 
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Hood and Seott™ have produced some estimates of the useful lives of 
various types of capital, the estimates are not on a regional basis 
and are largely out of date. In deriving the estimates an average 
annual rate of depreciation was used” and no account was taken of 
possible regional differences in rates of depreciation. In spite of 
these deficiencies it is believed that the estimated capital stocks 
used in this study are reasonable approximations. 

5.2.3 ESTIMATING THE MODEL 

Since linear estimation procedures were employed the non- 
linear production functions were recast in log form so as to be log- 
linear. In addition, to avoid any problems of multicollinearity due 
to the probable high correlation between capital and labor these 
functions were estimated in ratio form. That is, the estimated 
production functions were of the form: 


Sige aeed Wel Ln(Q,/L,) = Ln(A) + rt + oLn(K,/L,) + u. 


If the equations of the model are written in the form: 
De Zi 5 By, ae Tx, ie where B is a G x G matrix of 
coefficients of current endogenous variables, ve is a column vector 


of G current endogenous variables, IT is a G x K matrix of coefficients 


Tu4d1iam C. Hood and Anthony D. Scott, Output, Labour and 
Capital in the Canadian Economy, a study published by the Royal 


Commission on Canada's Economic Prospects (Ottawa: 1957), Chapter 6, 
Appendix C. 


ence Appendix Il. 


3 See Appendix II. 
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of predetermined variables, x, is a column vector of K predetermined 
variables and u, is a column vector of G disturbances, it can be shown 
that the B matrix is triangular and the determinant of B is unity. 

That is, the model is recursive. Now, on the assumption that %, the 

G x G matrix of the variances and covariances of the disturbances, 

is ieeenaia it can be shown that the method of Ordinary Least Squares 
(OLS) will provide consistent estimates of the parameters in the ails 
Hence, under these conditions OLS is an acceptable procedure for 
estimating the model. 

A characteristic of the model which could create estimation 
problems is that it includes lagged dependent variables in both the 
migration and capital formation equations. Although OLS does produce 
consistent estimates for the parameters of an equation with a lagged 
dependent variable these estimates tend to be biased toward zero. 


More importantly however, in the case where there is both a lagged 


4) . 3 - 
That is, % = E(u, u,) 


com in other words, the contemporaneous disturbances in the 
G structural relationships are not correlated. 


ecnder these conditions OLS is equivalent to FIML (Full 
Information Maximum Likelihood) which can be shown to provide consistent 
estimates. See J. Johnston, Econometric Methods (New York: McGraw-Hill 


Book Co., 1972) pp. 377-380. 


aeenpiiit studies have indicated that this bias is approxi- 
mately (1-2/N) where N = sample size. See E. Malinvaud, Statistical 
Methods of Econometrics (Amsterdam: North-Holland, 1966), Ch. 14. 
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dependent variable and autocorrelation OLS not only produces 
inconsistent estimates but the Durbin-Watson (D.W.) statistic is biased 
toward 2, and thus it is difficult to even detect the problem. 
Although there are techniques available to deal with this type of 
estimation problem (for example, Three Pass Least Squares or Instrumen- 
tal Variables) it was felt that, given the reasonableness of the OLS 
estimates and the lack of good instrumental variables on a regional 
basis, these techniques were not warranted. 

5.2.4 ESTIMATED EQUATIONS 

The OLS estimates of the equations of the model (equations 
5-2-1 to 5.2.10 above) are summarized below in Table 5.2.1. It should 
be noted that: (i) the estimates are based on the sample period 1950- 
1971 unless otherwise specified, (ii) CORC indicates that the Cochrane- 
Orcutt technique was employed in the estimation procedure to correct 
for autocorrelation, (iii) the t values are given in brackets, and 
(iv)* indicates that the estimated coefficients are not significantly 
different from zero at the 1 per cent level of significance for n-k 
degrees of freedom where n = sample size and k = number of estimated 
parameters. R- is the simple coefficient of determination unadjusted 


for degrees of freedom and D.W.. is the Durbin-Watson statistic. 
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OLS ESTIMATES OF THE MODEL OF REGIONAL WAGE ADJUSTMENT 
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TABLE 5.2.1 (Cont'd) 


ES 


5.2.25(a) M,, = -11.709 + 34. 7O1LAL CQ. /Poe)/ Qnge/Pagt! hae eRe 
ns 
Sample = (-. 999)" (ake 469)" D.W. = 1.73 
(1956- 
1971 a = 
971) 476 Mage ~ +0037 
(2.397)% (-.318)* 
7 
5.2.25(b) M_ = -17.800 + 63.726 =. 
Jaen [COTE (ee area) R 971 
$n baat (-4.039) (6.530) DW. = 2.47 
(1961- + 256M, - -O15I 
1971) ns nst 
(2.816) (-4.035) 


It can be seen in 5.2.16(a) that while there was a good fit 
for the national production function the estimated coefficient for the 
elasticity of output with respect to capital was not statistically 
significant. Since these particular results suggested the existence of 
multicollinearity the relationship between t and Ln(K/L) was investigated. 
The correlation coefficient for this was 0.96. In order to deal with 
this problem of multicollinearity an extraneous estimates for v was used 
so that the estimated national production function was of the form 
5.2.16(b). Because of the greater variability in the regional capital- 
labor ratios multicollinearity was not a problem in the estimation of 
the production functions for Alberta (Eqtn. 5.2.18) and Nova Scotia 
(Eqtn. 5.2.22). As can be seen in Table 5.2.1 all of the estimated 


coefficients in these functions are highly significant and the functions 


Tunder competitive conditions as assumed in the model, labor's 
share of output (w..L_) is: w,.L, = (1-v)Q.. Using earned income as a 
proxy for ee inchmes it was “found that over the period 1950-1971, 
Oa From this v was estimated to be .33. 
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fit the data very well. 


With respect to the wage equations (Eqtns. 5.2.17, 5.2.19 and 
5.2.23) it is apparent that both the national and regional wage rates 
can be explained by the respective marginal products of labor. There 
it can also be seen that in every case the constant term is insignifi- 
cant while the estimated coefficient for the marginal product of labor 
is highly significant but less than one. This would indicate that 
earned income (Ye) tends to underestimate labor's share, not by a 
constant absolute amount,but rather by a constant percentage amount. 

Both of the regional saving (capital formation) equations 
(Eqtns. 5.2.20 and 5.2.24) provide a good fit with the estimated 
coefficient for lagged output significant in each case and satisfying 


the a priori restriction (0 < a, < 1). Further, while the estimated 


1 
coefficient on lagged investment is significant only in the equation 
for Alberta it satisfies the a priori restriction in both cases. In 
the case of Alberta the estimated coefficient for the differential 
return to capital variable is not only insignificant, but also the 
wrong sign. This result may indicate that capital flows to (or from) 
Alberta are not in fact sensitive to return differentials, or it may 
be due to poor capital stock estimates or a lack of significant 
variability in the regional return differential. An investigation of 
the year to year variability in the return differential variable 
suggested that the lack of variability is part of the problem. 


In the case of Nova Scotia this estimated coefficient (see 


Eqtn. 5.2.24) is of the wrong sign and in addition is significant at 
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the 5 per cent level (although not at the 1 per cent level). This 
result may be related to the imperfect capital stock estimates used, 

or it may be due to changes in investors’ views of the risks associated 
with investment in the various regions. For example, it may be that 
the return to capital in Nova Scotia relative to that in Canada 
typically rises in periods of generally slow growth during which 
investors view increased risk associated with investment in Nova Scotia 
relative to that associated with investment in the more prosperous 
regions. 

The estimates for the regional migration functions are 
summarized in equations 5.2.21, 5.2.25(a) and 5.2.25(b). Examining 
first the migration equation for Alberta, (Eqtn. 5.2.21) it can be 
seen that not only does it possess a good degree of explanatory power 
(especially in comparison to that which has generally been achieved in 
other migration Br uatecw me but also all of the estimated coefficients 
are significant and satisfy the a priori restrictions. The estimates 
for the constant term and the coefficient for per capita income or 
output differentials indicate that the mobility constraint for migration 
to Alberta is 12 per cent, and that at a relative per capita income 
differential equal to 115 per cent the elasticity of migration with 


respect to income fier cneneaalat is 38.9. In addition, the estimate 


tSee for example, John Vanderkamp, "Interregional Mobility in 
Canada: A Study of the Time Pattern of Migration," Canadian Journal of 
Economics, I, (August 1968), pp. 595-608. 
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for the coefficient on lagged migration implies a coefficient of partial 
adjustment of 0.53, and the estimate for the coefficient on the rate of 
real gross capital formation in Alberta indicates that an increase of 
$100 million in the latter produces an increase in annual in-migration 
of about 1,000 people. 

In contrast to the Alberta migration equation the Nova Scotia 
equation yielded poor results when it was estimated using 1950-1971 data. 
Not only was the coefficient of determination relatively low but most 
of the coefficients were insignificant. An examination of the plotted 
values for this regression however, indicated that while the equation 
fitted the data reasonably well for the period 1956-1971, it did not 
fit the data for the period 1950-1956. A possible explanation for this 
is related to the fact that the defense establishment in Nova Scotia 
(which has been and remains an important part of the Nova Scotia 
cena played a key role in the Korean war. That is, it may have 
been that the pattern of Nova Scotia migration during the early part of 
the 1950-1956 period was largely determined by the inflow of defense 
personnel, while during the latter part of this period it was largely 
determined by the gradual removal of this expanded defense force. Thus, 
the long-run determinants of migration such as regional income 
differences may not have begun to re-assert themselves until the mid- 


1950's and may not have begun to dominate again until the late 1950's. 


tpor example in 1961, 11.6 per cent of total employees in 
Nova Scotia were employees of the Federal Government Defense establish- 
ment. The comparable figure for Canada is 2.7%. (Based on data in 


Dominion Bureau of Statistics, 1961 Census of Canada, Labour Force 
(Ottawa: Queen's Printer) Cat. 94-551.) 
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This explanation appears to be consistent with the estimates 
reported in equations 5.2.25(a) and 5.2.25(b). In equation 5.2.25(a) 
which is estimated with 1956-1971 data it can be seen that while all 
of the estimated parameters satisfy the a priori restrictions they are 
not highly significant. The estimated parameters in equation 5.2.25(b) 
which were estimated with 1961-1971 data, in contrast, are all highly 
significant and of the proper sign. Furthermore, in comparing the two 
estimated equations it whe be seen that the estimated response of 
migration to regional per capita income differentials is greater for 
the period 1961-1971, than the period 1956-1971. 

If one accepts the above explanation the equation estimated 
for the period 1961-1971 is the most accurate representation of the 
long-run determinants of out-migration from Nova Scotia. Given this, 
the parameter estimates imply an elasticity of migration with respect 
to per capita income differentials of 7.2 (at a relative per capita 
income differential of 115 per cent). The estimate for the coefficient 
on lagged migration implies a coefficient of partial adjustment equal 
to 0.74, and the estimate for the coefficient on investment in Nova 
Scotia indicates that a $100 million increase in real gross capital 
formation in Nova Scotia produces a decrease in annual out-migration of 
about 1,500 people. 

Given the above estimated equations for the model it can be 
concluded that the model of regional wage adjustment presented in 
Chapter IV is generally supported by the data. The equations fit the 


data remarkably well and almost all of the hypothesized relationships 
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in the model appear significant. The only hypothesis embodied in the 
model for which there appears to be no support (at least with present 
capital stock estimates) is that interregional capital flows are 
related to regional differences in the marginal product of capital. It 
should be noted however, that as was shown in Chapter IV this has no 
bearing on whether or not the model produces a long-run constancy in 
regional wage inequality. Rather its importance lies in its effect on 
the size of the equilibrium wage differential. 

With this evidence then, Hypothesis I is not rejected. Thus, 
it is argued that the observed constancy in relative wage rates in 
Alberta and Nova Scotia represents a long-run equilibrium produced by 
the same interactions and adjustments as embodied in the model. One 
type of adjustment which appears particularly important in terms of 
explaining the maintenance of this long-run equilibrium in spite of the 
large differences between the two regions in rates of investment is 
interregional migration. In Alberta's case for example, it appears that 
while rapid rates of investment augment the region's capital stock, 
these also increase the rate of in-migration to such an extent that the 
increase in labor prevents a rise in the relative capital-labor ratio 
and hence in the relative wage rate. An increase in the rate of 
investment directly increases in-migration to the province through its 
effect on employment opportunities, and indirectly increases in- 
migration through its temporary effect on relative per capita income. 
With respect to the latter, the increased investment temporarily 


increases the relative capital-labor ratio and hence the relative wage 
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rate and per capita income. In turn, given the relatively high 
response of migration to per capita income differentials in the case of 
Alberta, in-migration increases significantly and thus dampens the 
initial increase in the capital-labor ratio. 

Using similar reasoning for Nova Scotia it can be argued 
that any decreases in the rate of Nova Scotia investment relative to 
that in other regions directly and indirectly increase the rate of 
out-migration to such an extent that any fall in the relative capital- 


labor ratio and hence the relative wage rate is prevented. 


5.3 EXPLAINING THE LEVEL OF WAGE INEQUALITY 


5.3.1 FACTORS IN WAGE INEQUALITY 

It will be recalled from the analysis in Chapter IV that one 
of the important determinants of the equilibrium level of wage 
inequality is the size of the regional employment base relative to that 
for the nation (that is, f/f). There it was shown that for a slow- 
growth-region the lower is f/f ceteris paribus, the higher will be 
the equilibrium wage. For a rapid-growth-region the higher is f/f» 
ceteris paribus, the lower will be the relative equilibrium wage. 
Given this then, the higher-than-average employment base in Alberta (a 
rapid-growth-region) and the lower-than-average employment base in 
Nova Scotia (a slow-growth-region) should be factors tending to reduce 


the equilibrium wage differential between these two regions. 


OT enouch these two factors will, all other things equal, 
tend to have a negative effect on per capita income differentials. 
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Thus, in order to explain the large equilibrium wage 
differential between Alberta and Nova Scotia, other factors must be 
considered. Some of these are: i) differences in natural rates of 
increase in the eopuleeione ii) differences in production conditions 
(this includes differences in the rate of technical progress, average 
level of factor productivity and in the elasticity of output with 
respect to capital), iii) differences in saving or capital formation 
conditions (this includes differences in the A cianesbag to save out of 
regional output and in the responsiveness of investment to regional 
return differentials), and iv) differences in migration conditions (this 
includes differences in the response of migration to per capita income 
differentials and investment). Each of these factors is analyzed 
below. 

5.3.2 DIFFERENCES IN NATURAL RATES OF INCREASE 

With respect to regional differences in natural rates of 
increase it was shown that the growth of a region's wage rate is 
negatively related to the natural rate of increase in the region's 
population. Given this, one would expect the equilibrium relative 
regional wage to be negatively related to the natural rate of increase. 
For the cases of Alberta and Nova Scotia this leads to the following 


hypothesis: 


HYPOTHESIS II: The higher equilibrium wage in Alberta relative to 
that in Nova Scotia is at least partially due to a 
higher natural rate of increase in Nova Scotia compared 
to that in Alberta. 
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It should be clear that this is actually the alternative 


hypothesis. 


Alberta is not due to a higher natural rate of increase in Nova Scotia 


The null hypothesis is that the higher relative wage in 


compared to that in Alberta. 


An examination of the data in Table 5.3.1 indicates that 
Hypothesis II must be rejected. 
1971 period the natural rate of increase in Nova Scotia has been 
consistently less than that in Alberta. 
in natural rates of increase (although small) have been a factor 


tending to, ceteris paribus, raise the equilibrium wage in Nova Scotia 


relative to that in Alberta. 


NATURAL RATES OF INCREASE IN NOVA SCOTIA AND ALBERTA 
1950-1971 (Rate per 1000 Population) 


Nova Scotia 


Alberta 


Thus, the observed differences 


TABLE 5.3.1 


Year 


It can be seen that over the 1950- 
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5.3.3 DIFFERENCES IN PRODUCTION CONDITIONS 

5-3.3 a) Differences in the Average Level of Productivity 

In the numerical analysis of the model of regional wage 
adjustment it was shown that a change in the average level of factor 
productivity for a region has a very significant effect on the relative 
equilibrium wage. In comparing regions, differences in the level of 
productivity could be related to such factors as differences in the 
level of industrial agglomeration, the quality of the labor force, the 
quality of capital or the quality and quantity of natural resources. 

In any case, with reference to the Alberta and Nova Scotia cases the 

following hypothesis can be stated. 

HYPOTHESIS III: The higher equilibrium wage in Alberta relative to 
that in Nova Scotia is at least partially due to a 
higher average level of productivity in Alberta 
compared to that in Nova Scotia. Stated another way, 
the alternative hypothesis is that Ln(A) in the 
Alberta production equation is significantly larger 
than that in the Nova Scotia production equation. 

A test of Hypothesis III is provided in 5.3.3 d) below. 

5.3.3 b) Differences in Rates of Technical Progress 

A second factor which might account for regional wage 
inequality is regional differences in rates of technical progress. In 
general, for any given region the higher the rate of technical progress 


di : { 
the higher will be the equilibrium relative wage. Given this, the 


following hypothesis is suggested. 


T Te should be noted that in terms of the dynamic experiments 
in Chapter IV, an increase in the rate of technical progress produces 
the same effect on the equilibrium wage as an increase in the overall 


level of productivity. 
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HYPOTHESIS IV: The higher equilibrium wage in Alberta relative to 

that in Nova Scotia is at least partially due to a 

higher rate of technical progress in Alberta relative 

to that in Nova Scotia. 

Testing this hypothesis involves testing whether the estimated 

coefficient on time in the Alberta production equation (Eqtn. 5.2.18) 
is significantly larger than that in the Nova Scotia production equation 
(Eqtn. 5.2.22). For this case the null hypothesis is that Eve is 
not significantly different from zero and the alternative hypothesis 


“A a a “a 


Leathati re sr is significantly greater than zero, where r_ andr 
a ns a ns 

are the estimated rates of technical progress in Alberta and Nova 

Scotia respectively. A test of Hypothesis IV is provided in 5.3.3 d) 


below. 


5.3.3 c) Differences in the Elasticity of Output with 
Respect to Capital or in Capital's Share of Output 


Another possible difference in the production equations is in 
the elasticity of output with respect to capital (that is, a). It will 
be recalled that for the reasons outlined in Chapter IV a region's 
equilibrium relative wage is positively related to the magnitude of a. 
Given this relationship the following can be stated. 

HYPOTHESIS V: The higher equilibrium wage in Alberta relative to that 
in Nova Scotia is at least partially due to a higher 
elasticity of output with respect to capital in Alberta 
than in Nova Scotia. That is, a for Alberta is 
significantly greater than a for Nova Scotia. 

5.3.3 d) Tests of Hypotheses III-V 

There are two statistical test procedures which can be used 


to test these hypotheses relating to differences in regional production 


conditions. The first is a Chow test based on an 'F' ratio and is 
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designed to test for differences in subvectors of coefficients in the 
equations. * The second test, which is equivalent to the Chow test in 
this case, uses dummy variables and a 't' statistic in the test 
procedure. Since the dummy variable technique is computationally 
simpler it will be used here. 

In using this test procedure the regional samples are first 
pooled and an equation with dummy variables to take account of possible 
regional differences in both intercept and slope coefficients is 
estimated. The production equation to be estimated with the pooled 
data is: 


Co ear (O flo) e =e (A) ee Yop + rt + y,Dt + oaLn(K/L) 
+ Y_DLn (K/L) +e; 


where Q/L = m+n vector of output - labor ratios (m values for Alberta 
plus n values for Nova Scotia), Ln(A) is the intercept term, D is a 
dummy variable and is equal to 0 for the m Alberta values and 1 for the 
n Nova Scotia values, t = time and K/L = m+n vector of capital-labor 
ratios, (m values for Alberta plus n values for Nova Scotia). 

Now in this equation it can be shown that haps in(A_ 5) - 


=1;3- Sag 7-9 SAG (x 
Ln(A,), meee, ee and ifs eae (The subscripts a and ns 


ns 


represent coefficients in the equations for Alberta and Nova Scotia 


respectively.) That is, these coefficients measure regional differences 


in the parameters in the production equations. When equation 5.3.1 is 


NEA. Chow, "Tests of Equality between Sets of Coefficients 
in Two Linear Regressions," Econometrica, 28 (1960) pp. 591-605. 
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estimated the coefficients can thus be used to make inferences about 
regional differences in production conditions. For example, if the 
calculated t value for a exceeds «the critical (value | (fordm +n CG 
degrees of freedom, where G = total number of estimated parameters) 
the null hypothesis that ree - a is not statistically different from 
zero must be rejected. 


With this technique, the specific hypotheses to be tested 


are: 
HYPOTHESIS si £1: Hy? ‘iin 0 
H: Yo <= a8) 
HYPOTHESIS LV: Ho! Vara 0 
H,: Nes <20) 
HYPOTHESIS V:; Ho: V5 a 0 
Hy: Yo < 0 


Using pooled data (44 observations) for Alberta and Nova 
Scotia, equation 5.3.1 was estimated with OLS. The results are 
presented in equation 5.3.2 (t ratios are given in brackets). 


54392 tin(0/L) =reb33 sad826Det. 015th sOLIDtht+ s303bn(K/1) 
(,823) (-4.987) 4.001) G.331) (4.061) 


- .027DLn(K/L) ate -998 


(=. 287) Ai = 2.01 
Considering Hypothesis III first, a comparison of the t value 
for Yo with the critical t value of 2.43 (for 44-6 degrees of freedom 
and 1 per cent level of significance) indicates that the null hypothesis 


is rejected and the alternative hypothesis is accepted. Thus it would 
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appear that one of the factors accounting for the low equilibrium wage 
in Nova Scotia relative to that in Alberta is the lower average level 
of factor productivity in Nova Scotia. Some additional comments on 
this particular result will be made in a later section. 

On the basis of the estimates in equation 5.3.2, and a test 
at the 1 per cent level of significance, both the null and the alter- 
native under Hypothesis IV must be rejected. In fact, if a two tailed 
test at the 1 per cent level of significance is used the rate of 
technical progress in Alberta is significantly less than that in 
Nova Scotia. Thus this difference is a factor tending to raise the 
equilibrium wage in Nova Scotia relative to that in Alberta. 

Finally, with respect to Hypothesis V a comparison of the 
calculated t value with the critical t value for any reasonable level 
of significance indicates that the null hypothesis is not rejected. 
That is, there appears to be no significant difference between Alberta 
and Nova Scotia in the elasticity of output with respect to capital. 

5.3.4 DIFFERENCES IN SAVING OR CAPITAL FORMATION CONDITIONS 


5.3.4 a) Differences in Saving and Investment Out of Gross 
Regional Output 


Given that the growth and level of the equilibrium relative 
regional wage rate are positively related to the growth of regional 
capital stock, all other things equal, the equilibrium relative 
regional wage will be positively related to the proportion of gross 
regional output which is saved and re-invested in the region. Using 


this line of reasoning the following hypothesis can be stated. 
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HYPOTHESIS VI: The higher equilibrium wage in Alberta relative to that 
in Nova Scotia is at least partially due to a higher 
proportion of Alberta gross output being re-invested 
in Alberta relative to the proportion of Nova Scotia 
gross output re-invested in Nova Scotia. Stated . 
another way, a, for Alberta significantly exceeds ay 

for Nova Scotia. 

A test of this hypothesis is presented in 5.3.4 c) below. 


5.3.4 b) Differences in the Responsiveness of Regional 
Saving and Investment to Return Differentials 


It will be recalled from the analysis undertaken in Chapter IV 
that the level of the relative equilibrium regional wage is positively 
related to the responsiveness of interregional capital flows to 
regional return differentials. On the basis of this it could therefore 
be argued that the much higher relative equilibrium wage in Alberta 
compared to that for Nova Scotia wage is related to a greater responsive- 
ness of capital in-flows to return differentials for Alberta compared to 
Nova Scotia. Alternatively, this argument can be stated as follows: 
HYPOTHESIS VII: The higher equilibrium wage in Alberta relative to that 

in Nova Scotia is at least partially due to a greater 
responsiveness of regional investment to regional return 
differentials in Alberta compared to Nova Scotia. Or, 


in other words, a, for Alberta is significantly greater 
than a, for Nova Scotia. 


2 
It will be recalled that in estimating the capital formation 
equation for Alberta and Nova Scotia rather poor results were obtained 
for the coefficient reflecting the responsiveness of investment to 
return differentials (that is, an); the estimated coefficient in both 


cases was of the wrong sign and insignificant at the 1 per cent level 


of significance. Nevertheless, for completeness a t test on the 
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differences in this estimated parameter was carried out and is outlined 
in the following section. 

5.3.4 c) Tests of Hypotheses VI and VII 

These hypotheses relating to regional differences in saving 
or capital formation conditions were tested using the dummy variable 
test procedure outlined above. The equation estimated with the pooled 
data was: 
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where I = m+n vector of annual rates of regional investment (m values 
for Alberta and n values for Nova Scotia), D = dummy variable and is 
equal to 0 for the m Alberta values and 1 for the n Nova Scotia values, 


= m+n vector of lagged regional output, RK = return to capital 
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in the region relative to that in the nation, lagged one period (defined 


asminesection 5.20.) and Ty = m+n vector of lagged annual regional 


investment. 
As before, the coefficients on the dummy variable terms 


measure regional differences in the coefficients in the investment 


equations. Specifically, Nig Sta tee oo Vy eee ee ican seatcmn <2 = 


ay, and Nera — ag.- The subscripts a and ns distinguish the 


coefficients for the Alberta and Nova Scotia equations. Thus, the 


statistical hypotheses can be written as: 


HYPOTHESIS VI: Hy? i 0 


Hy: vA <0 


» ee 2) ‘ 
a y pF 

A 7 ae the 

aS 


et 


| Mon 


is Pl 
a5 | eS 9 Cee ee 


esilay m) Josmisavent Leno tigir ie | | ws | at 
et bas afGekray c= 0 tag att ot am 2 | 39 ee 
restipy Bt 1098 avol «srs vet € Bam aah eaAR6tA «@ auld 302 0 62 Ti . 
Iethgas. oF nwaey = (KH <fugiumtasenap? Baas to 10220", 6 +m ye a 
hani34b) holasq amo. bagaet wokoeg peg nk sa a Bp 23 Se ‘ 


y 
Iitatges Teun beapat 30 ests ‘i. ars 


ipa aaa 
inewtesval 913 at etnstodViwtey alia oe Meee 
gaat pt ig ae © J age = gle age aatzantalabea 
papingpronahyhen ei-0i oe: a“ 


197 


HYPOTHESIS VII: Hp? \ein 0 


Equation 5.3.3 was estimated using pooled data and OLS. In 
this case 2 observations were lost due to the inclusion of the lagged 
variables leaving a total of 42 observations. These estimates are 
given in equation 5.3.4 (t ratios are given in brackets). 
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Given that the critical t value for the 1 per cent level of 
significance and 42-8 degrees of freedom is 2.44, it is clear that 
neither of the null hypotheses can be rejected. It is also evident 
from the relatively small calculated t values that there are no 
significant regional differences in either the intercept term or the 
coefficient on lagged investment. On the basis of these estimates it 
must therefore be concluded that there are no significant differences 
between Alberta and Nova Scotia in terms of saving or capital formation 
equations. Thus any explanation of the level of wage inequality 
between these two regions must involve other factors. 

5.3.5 DIFFERENCES IN MIGRATION CONDITIONS 


5.3.5 a) Differences in the Response of Migration to 
Per Capita Income Differences 


Within the context of the model presented in Chapter IV the 
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responsiveness of migration to per capita income differences was shown 

to have an important bearing on the size of the equilibrium relative 

wage. It has already been demonstrated that for a slow-growth-region 

(that is, a region which typically has out-migration and a per capita 

income below the national average) the size of the equilibrium wage 

differential is negatively related to the response of out-migration to 
per capita income differences. For a rapid-growth-region on the other 
hand the size of the equilibrium wage differential is negatively 

related to the response of in-migration to per capita income differences. 

On the basis of these results it can be hypothesized that the observed 

difference between earnings in Alberta and earnings in Nova Scotia is 

related to this factor in the following way: 

HYPOTHESIS VIII: The large degree of wage inequality between Alberta 
and Nova Scotia is at least partially due to a 
greater response of migration to per capita income 
differences in the Alberta case relative to that in 


the Nova Scotia case. More specifically, the 
alternative hypothesis is that By for Alberta is 


significantly greater than By for Nova Scotia. 


5.3.5 b) Differences in the Response of Migration to 
Regional Investment 


A final factor which was shown in Chapter IV to be an 
important determinant of the size of the equilibrium relative wage is 
the response of interregional migration to the rate of regional invest- 
ment. There it was demonstrated that for a slow-growth-region the level 
of the relative equilibrium wage is positively related to the response 


of migration to the rate of regional investment. For a rapid-growth- 
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region the converse is true. For the cases of Alberta and Nova Scotia 
these relationships can be stated in the following way. 
HYPOTHESIS IX: The large degree of wage inequality between Alberta 
and Nova Scotia is at least partially due to a 
lower response of migration to investment in Alberta 


compared to that in Nova Scotia. The alternative 
hypothesis is that le, | for Alberta is significantly 


less than |B, | for Nova Scotia. 


5.3.5 c) Tests of Hypotheses VIII and IX 
Using the dummy variable technique as before the equation 


which forms the basis of these tests is: 


5.2.5 M= Bo oe yD ae 8, LnR + YgDLnR ot BoM. 1 


+ B41 mF Yio?! es 


where M = m+n vector regional migration (m values of migration to 
Alberta and n values of migration from Nova Scotia), D = dummy variable 
and is 0 for the m Alberta values and 1 for the n Nova Scotia values, 

R =m+n vector of relative per capita incomes (m values of Alberta 
per capita income relative to that for Canada, and n values of Canadian 
per capita income relative to that for Nova Scotia), Mey =mt+n 
vector of lagged migration, and I = m+n vector of annual regional 


investment. 


In this equation, ie S Bons ce Boa? (fag B 


at will be recalled that the expected sign for B, is 


positive for the case of in-migration (Alberta) and negative for the 
case of out-migration (Nova Scotia). Thus the relevant comparison is 
between the absolute values of the parameters. 
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Yo = Bas = B and Yi0 = bs ~ a The subscripts ns and a refer to 
coefficients for the Nova Scotia and Alberta equations respectively. 
The statistical hypotheses can be written as: 


HYPOTHESIS VIII: Hy? vane 0 


We 


I 
=) 


HYPOTHESIS IX: H): |y4_ + 8, | ais 


Hytelryg' + Blom 8) 20 

In testing these hypotheses it was assumed that the Nova 
Scotia migration equation estimated with 1961-1971 data most accurately 
quantifies the long-run determinants of out-migration from Nova Scotia. 
Hence equation 5.3.5 was estimated using 21 observations for Alberta 
(one observation is lost by including lagged migration) and 10 
observations for Nova Scotia. The estimated coefficients along with 
the t ratios (in brackets) are given in equation 5.3.6. 


523.6 M = —24.233 + 91L560D + 216.192iEnk — 350.324 DinR 


(-4.336) (2.047) (Gig Bw) (-3.056) 
23 -450M, + -596DM, 3 +. 0101 = -O40DI 
(3.884) (GoteHL)) (3371) 2.595) 

R? = .804 


D.W. = 1.924 
The critical t values for the 1 and 5 per cent levels of 
significance (and 31-8 degrees of freedom) are 2.51 and 1.72 respective- 
ly. A comparison of these values with the calculated t value for the 
estimated coefficient Yg indicates that the null hypothesis under 


Hypothesis VIII is rejected. Hence it would appear that the level of 
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inequality between Alberta and Nova Scotia in relative wage rates is at 
least partially due to a lower responsiveness of migration to income 
differences in the former region relative to that in the latter region. 
The test of Hypothesis IX is not quite as straightforward. 
Although the t value for Y10 in equation 5.3.6 indicates that there is 
a statistical difference, at least at the 5 per cent level, between 
the coefficients on investment in the two equations this difference is 
not an absolute difference as required in Hypothesis IX. Given however 
that the absolute difference is less than the actual difference 
(.02 versus .04) and the marginal t value, it is probably safe to infer 
that the statistical difference in the absolute values is insignificant 
at reasonable levels of significance. For these reasons the null 
hypothesis under Hypothesis IX is not rejected. Thus, differences in 
the response of migration to regional investment do not appear to be 
an important factor in the equilibrium wage differential between 
Nova Scotia and Alberta. It is also worth noting that there does not 
appear to be a significant difference (at the 1 per cent level) between 


these two equations in either the intercept term or the coefficient of 


partial adjustment. 


5.4 GENERAL CONCLUSIONS 


In this chapter it was shown that the model of regional wage 


adjustment presented in Chapter IV was generally supported by the data. 


Not only did the equations fit the data remarkably well but almost all 


of hypothesized relationships in the model were statistically significant. 


The only hypothesis embodied in the model for which there appeared to be 
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no support (at least with present capital stock estimates) was that 
which argues that interregional capital flows are related to regional 
differences in the marginal product of labor. It was indicated however 
that this has no bearing on whether or not the model produces a long- 
run constancy in regional wage inequality. Rather, its importance 

lies in its effect on the size of the equilibrium wage differential. 

With this evidence it was concluded that the observed constancy 
in relative wage rates in Alberta and Nova Scotia can be plausibly 
interpreted as a long-run equilibrium produced by the same interactions 
and adjustments as embodied in the model. Further, it was indicated 
that interregional migration in response to per capita income 
differentials and differentials in the rate of investment is an 
important part of the adjustment process which has maintained the long- 
run constancy in wage inequality in spite of large regional differences 
in rates of development and growth. 

On the basis of tests of various hypotheses relating to the 
level of regional wage inequality it was concluded that the most 
important factors in explaining the much lower equilibrium wage in 
Nova Scotia compared to that in Alberta are a lower average level of 
factor productivity and a lower response of migration to per capita 
income differences in the case of Nova Scotia compared to the case of 
Alberta. It was found that other factors such as differences in 
natural rates of increase of the population, rates of technical 
progress, elasticities of output with respect to capital, and saving 


or capital formation conditions were not important in explaining the 
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differences in the relative positions of these two regions. 

With respect to the regional differences in the response of 
migration to per capita income differences it should be noted that the 
significantly smaller response coefficient not only suggests that the 
speed of adjustment through migration is slower in Nova Scotia than in 
Alberta, but also that the implied costs of migration are larger in the 
case of Nova Scotia compared to the case of Mite” These two 
results could be related to numerous factors. The implicit costs of 
migration could be relatively high for Nova Scotia because the regions 
offering better income and employment opportunities (for example, 
Ontario) lie some distance from the region. In the case of Alberta on 
the other hand a substantial proportion of the migrants are from 
neighboring regions and thus the costs of migration are relatively low. 
Some possible explanations for differences between Alberta and Nova 
Scotia in the implicit costs of migration, the responsiveness of 
migration to income differences and the average level of factor produc-— 
tivity are discussed in the following chapter. 

As a final point it should be noted that although the 
differences in the elasticity of output with respect to capital and the 
response of migration to investment were statistically insignificant (at 
the 1 per cent level) they were of the right signs in terms of explaining 


the low equilibrium wage in Nova Scotia compared to Alberta. 


ENGEe that the difference in By is not significant (at the l 


per cent level). Given that oF o/ By = C (where C = costs of migrating) 
the significantly larger 8; in Alberta compared to Nova Scotia implies 
lower migration costs in the Alberta case compared to the Nova Scotia 


case. 
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CHAPTER VI 


SUMMARY, CONCLUSIONS AND POLICY IMPLICATIONS 


6.1 Summary and Conclusions 


It was concluded from the analysis of long-run trends in 
Canadian regional income inequality presented in Chapter II that any 
levelling in regional inequalities over the period 1926-1971 was slight 
and that this change was almost entirely due to a steady deterioration 
in British Columbia's relative per capita income position. Further, it 
was shown that over the more recent period 1949-1971 the degree of 
levelling in regional inequality in earned income per capita was less 
than that in personal income per capita and was largely due to a fall 
and rise in the respective relative positions of British Columbia and 
Newfoundland. There have been no significant changes in the relative 
earned income positions of the remaining provinces. 

It was indicated in the summary of existing research on 
Canadian regional inequality that about three-fifths of the inequalities 
in per capita income are related to inequalities in wages or earnings 
per worker and the remaining two-fifths are related to inequalities in 
employment bases. In Chapter II it was shown that much the same 
patterns hold with respect to trends in regional inequalities in these 
two factors as with inequalities in earned income per capita. There 
has been a constant trend in regional variations in employment bases 


over the period 1949-1971, and while there has been a slight levelling 
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in regional inequality in earnings per worker it has been almost 
entirely due to a steady deterioration in British Columbia's above 
average relative position. The remaining regions, including the special 
cases of Alberta and Nova Scotia, appear to have maintained relatively 
stable positions in terms of earnings per worker over this period. 

Given these results it was concluded that the trend in 
Canadian regional income inequality is probably best interpreted as 
some long-run equilibrium where the individual cases of British Columbia 
and Newfoundland constitute exceptions. Given this interpretation, the 
problem set out in this study was to reconcile the lack of change in 
regional wage inequality (which to a large extent explains the general 
lack of change in regional income inequality) with the predictions of 
most economic theory applicable to this area. On the one hand these 
theories generally predict a tendency for wage rates to be equalized, 
at least up to some constant representing mobility costs, across regions. 
Given that this tendency is not observed in Canada it would appear that 
either the types of adjustments embodied in the theories have not taken 
place or have taken place but are ineffective. On the other hand 
however, if the observed trends in regional earnings inequality are 
explained by a lack of adjustment then there is a problem of explaining 
how the observed long-run trends have been maintained in spite of the 
large regional differences in rates of development and growth, and 
explicit government policies to reduce regional disparities. 

It was concluded from the summary of theories applicable to 


regional economic adjustment that although most of the theories are 
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inadequate in terms of explaining the observed patterns of regional 
wage inequality, the more complete theories which incorporate both 
interregional factor and commodity movements generally suggest a 
pattern of convergence. Perhaps equally important, they suggest that 
not only do interregional factor movements play a key role in the theory 
of regional adjustment but also that movements of one factor alone are 
sufficient to produce convergence. 

It was indicated in Chapter III that there are three main 
shortcomings of existing models of regional adjustment. First, most of 
the models view regional adjustment in a static framework where there is 
no natural growth in labor supply and no growth in labor demand. Clearly 
this framework is unsatisfactory from the point of view of explaining 
the long-run pattern of adjustment over a period when there was both 
rapid economic growth and large regional differences in rates of growth 
and development. Second, most of the models incorporate only one form 
of adjustment. For example, trade models stress only commodity move- 
ments although interregional factor movements are obviously also very 
important. Third, much of the theory relevant to regional economic 
adjustment is partial equilibrium theory and as such does not consider 
simultaneous elements such as the "cause" and "effect" nature of most 
adjustments. 

In Chapter IV a dynamic two-region model of wage adjustment 
was presented. This more realistic model was designed to take account 
of the major shortcomings of existing models of regional adjustment. A 


numerical analysis of the characteristics of this model indicated that 
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it possesses a high degree of stability and generates a steady state 
equilibrium wage differential that under most conditions exceeds that 
predicted by static models of regional wage adjustment. This analysis 
also indicated that the size of the equilibrium differential was 
particularly sensitive to the responsiveness of interregional migration 
to per capita income differentials and the rate of real capital forma- 
tion in the region. Further it was shown that significant shocks to 
the regional system in the form of increases or decreases in exogenous 
saving and investment tend to have little effect on the equilibrium 
wage differential particularly when migration is significantly related 
to the rate of regional investment and is highly responsive to per 
capita income differentials. Given these results it was suggested that 
this model could be used to explain the long-run stability in regional 
earnings inequality and hence regional income inequality in Canada. 
While the Canadian trend was interpreted in this study as a long-run 
constancy rather than a very slow convergence toward some long-run 
equilibrium, it was indicated that the predictions of the model are also 
consistent with this latter interpretation. 

The model was applied to the regions of Nova Scotia and Alberta 
and was confirmed to a high degree by the data. The hypothesized 
relationships in the model generally turned out to be statistically 
significant and possessed a high degree of explanatory power. On the 
basis of these results the hypothesis that the observed constancy in 


relative wage rates in Alberta and Nova Scotia represents a long-run 
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equilibrium produced by the same interactions and adjustments as 
embodied in the model was accepted. 

Given that the model was confirmed for the Cases of Alberta 
and Nova Scotia it was then used to explain the differences in the 
relative wage positions of these two regions. Eight hypotheses based 
on the numerical analysis of the model and relating wage inequality to 
factors such as differences between the two regions in rates of tech- 
nical progress and the responsiveness of migration to per capita income 
differentials were set out and tested. On the basis of these tests it 
was concluded that the much lower relative wage position of Nova Scotia 
compared to that for Alberta is due to a lower level of factor 
productivity and a lower responsiveness of migration to per capita 
income differentials in Nova Scotia compared to Alberta. It was found 
that other factors such as differences in natural rates of increase of 
the population, rates of technical progress, elasticities of output with 
respect to capital, and saving or capital formation conditions were not 
important in explaining the differences in the relative positions of 
these two regions. 

No attempt was made in this study to isolate the factors which 
account for the differences in the average level of factor productivity 
and the responsiveness of migration between the two regions. It is 
possible that the lower average level of factor productivity in Nova 
Scotia compared to Alberta is related to such things as differences in 
the quantity and quality of natural resources, the average scale of 
economic activity and the quality of the labor forces “There*will be 


qualitative differences between the labor inputs in the two regions if 
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there are differences in the age distribution and education of the labor 
force. 

The significantly smaller migration response coefficient for 
Nova Scotia compared to Alberta not only indicates that the speed of 
adjustment through migration is slower but also that the implied costs 
of migration are higher in the former region compared to the latter. 
The costs associated with out-migration from Nova Scotia may be rela- 
tively high because the regions offering better employment and income 
opportunities (for example, Ontario) lie some distance from the region 
and thus the actual movement eosts will be relatively high. In 
addition, there may be a lack of information regarding employment and 
income opportunities. In the case of Alberta on the other hand, a 
substantial proportion of the migrants to Alberta are from neighboring 
regions and thus the movement costs will be relatively small and the 
amount of income and employment information to potential migrants is 
probably greater than in the case of Nova Scotia. 

These differences in migration costs might also be related to 
differences in opportunity costs. That is, the opportunity costs 
associated with a move from Nova Scotia to (say) Ontario may be higher 
than for a move from (say) Saskatchewan or British Columbia to Alberta 
because a longer search time for employment in the new region is 
agate in the former case compared to the latter. This in turn could 
be related to differences between potential migrants in Nova Scotia and 
those in (say) Saskatchewan or British Columbia (who are considering a 


move to Alberta) in terms of the marketability of their labor skills. 
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Such an explanation would be consistent with Thirsk's findings regarding 
Canadian regional differences in structural cena 

The differences in the response of migration to per capita 
income differences in the cases of Alberta and Nova Scotia might also be 
related to the above types of factors. For example, it may be that since 
a large proportion of the migrants to Alberta are from neighboring 
regions, potential migrants in these regions are highly aware of 
opportunities and are familiar with conditions in Alberta. This 
familiarity and awareness may be due to both the relatively small 
geographical distances involved and the existence of contacts with 
friends and relatives who had earlier moved to the province. In the 
case of Nova Scotia on the other hand, it may be that the relatively 
large geographical distances typically involved in migration and the 
wide dispersion of migrants from the province produce less familiarity 
with conditions and opportunities in other regions, and a higher level 
of risk perception. These differences in migration response might also 
be related to differences between the relevant regions in such factors 
as industrial structure, cultural heritage and climate. 

It should be noted that the differences in factor productivity 
and the responsiveness of migration to regional per capita income differ- 
ences between Alberta and Nova Scotia may not be independent. For 
example, if there was continual out-migration from a region such as 
Nova Scotia over a long period of time and if it was highly selective 


with respect to age and education, it could have a significant effect on 


va Thirsk, Regional Dimensions of Inflation and Unem loyment , 


dc dieeaies onan 
satiated od yom At ia ee oda, 2d * 
gctrodiakon mox8 axe cont sent se naa _ 
io sae yhigid ars snobgey sesds al saeerate tet setts. eta t 
cif -atzadiA mt anol akbeen dakw ye)? oe bua eaktmustogas 
4s 
tleme lewrbdalor 27 di0d Of au a cam seonexaws bos elxat Lima | 
dake e3aeju0s 30 sonsietee $87. ban’ bovowml 2eonmzatb Laoblqurgoas -: 
‘ofa at <stivlain 26 (Sieh dilieie toon veka 
vievis ‘ois sds asda sd yam af qbimdt 99490 ad2 90 mi2po8 avoll So. geno 
si? bos gokiszota at hovhoved wileotqys eeotsiatb (nokigaxgoog, sgyal oe 
Uiinehiims? dest soubeys suohvoxgisila sox}, sanerglm 20.nokeraqath, shew 
Isvel redgtd @ boa .suotges redieiot ealisiiaworeqgo, bas anokstbaos aby 
osls tigie samoqees acbjargiun ai eponessi3th aaedy . moksqan10g sakx 20 
v1o198) dup al east anevaton od agswisd aoanereRiAb 03 bodalen a! 
estilo bos agettzed Lexwalua ,eriowrte Isbvseubab es _ ' 
Vuvissubesq 197982 ab sasuessdtth, eds-sedd hasog od bivode at.” 4 a i 
rat -iesbosqabas sq 0m Yam AEI028 evel Dime a229d1h npowied. sean 
++ eee ge 9. sh lle Lai ened Seca 
svizaeios pldsid asm a} 2 Sep ams Yo bolreq, g001.e, 19vp. akI0n2, avail 
oo 299408 ahaa! Mingle = ov! Biwop.sh ynoliesube Bus 996 08 azoqaen. aby 


the quality of the labor force and hence the average level of factor 
productivity in the region. It would probably be worthwhile to attempt 


to take account of such effects in future research in this area. 


6.2 POLICY IMPLICATIONS 

It must be stressed at the outset that since this study 
focused on only part of the problem of regional income inequality any 
statements regarding policies to reduce regional disparities based on 
its conclusions can only be of the most general variety. While 
concentrating on Canadian regional wage inequality, the major factor in 
Canadian regional income inequality, it did not consider inequalities or 
adjustments in inequalities in employment bases or possible interactions 
between wage adjustments and adjustments in employment bases. For 
example, it ignored any effects which interregional migration through 
its selective nature might have on regional inequalities in unemployment 
rates, participation rates and the age distribution of the population. 

Given these qualifications, the results of this study may 
indicate some of the problems with past policies to reduce regional 
disparities and possible directions for future policies. In particular, 
this study suggests that any equalization policies involving injections 
of exogenous saving and investment in low per capita income regions will 
not likely have any significant effects on the relative per capita 
income positions of those regions. It appears that while any increase 
in exogenous investment in the first instance tends to raise the capital- 
labor ratio and hence the real wage in the region, this increased 


investment directly and indirectly reduces out-migration from the region. 
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This tends to increase the growth of the regional labor supply from 
what it would otherwise be to such an extent that any long-run increase 
in the relative capital-labor ratio and hence real wage rate is 
prevented. Ina similar manner any withdrawals of exogenous investment 
from the high per capita income regions reduces in-migration and hence 
reduces the growth of their labor supplies thereby preventing any 
reduction in their capital-labor ratios and above average relative 
wages. 

This would thus suggest that in order to be effective any 
equalization policies involving reallocations of saving and investment 
among regions must be matched with policies to at least maintain initial 
levels of interregional labor mobility. These latter policies might 
involve such things as improvements in the interregional flows of 
information regarding employment and income opportunities and subsidies 
for interprovincial movements of labor. The results of this study would 
also indicate that regional disparities could be reduced solely by 
policies designed to increase factor mobility without any reallocations 
of saving and investment. This, however, ignores the possibility of 
significant backwash effects resulting from increased labor mobility. 
If further research indicates that this would likely be a problem any 
policies to stimulate interregional factor movements could probably be 
designed in such a way to reduce the selectivity of such movements. 

The results of this study also suggest that policies of 
provincial governments designed to increase the rate of economic growth 
may be self-defeating in terms of raising the level of welfare as 


measured by per capita income in the region. In the case of Alberta 
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for example, the model would suggest that the large increases in 
investment associated with development of the tar sands and the petro- 
chemical industry while increasing GDP will also increase the rate of 
in-migration and hence the provincial population to such an extent that 
GDP per capita relative to that for Canada is not significantly increased. 
In fact it may be that the large increase in the population through its 
effects on such things as housing markets, congestion in urban centres 
and pollution will cause a fall in the relative level of real welfare. 
The prediction of the model that rapid economic development will 
probably not significantly increase the relative per capita income 
position seems to be borne out by the experience of Alberta in the 
early 1950's. The rapid development of the province's energy resources 
at that time produced little or no change in the long-run relative per 
capita income position of the province. It should be pointed out 
however, that a policy of rapid regional growth may serve other goals 
such as reducing the sensitivity of the region to cyclical changes in 


external markets. 


6.3 DIRECTIONS FOR FURTHER RESEARCH 

It is hoped that this study is suggestive of the usefulness of 
numerical analysis in the study of regional inequality. This type of 
analysis enables one to determine the dynamic characteristics of regional 
models without sacrificing realism and completeness. The potential of 
this approach for evaluating the impact of various policies designed to 


reduce regional disparities and various growth strategies should be 


apparent. 
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With this type of analysis in mind there are several 
directions in which the model used in this thesis might be usefully 
extended. By disaggregating regional populations and interregional 
migration by age and education the model might be useful to determine 
the extent of any backwash effects (that is, unfavorable effects on the 
education and age structure of the population in the migrant sending 
regions) associated with interregional migration. It might also be 
possible to modify the model to take account of agglomeration economies 
and the effects of interregional migration on these economies. A method 
of taking these into account has been suggested by isons Tiin 
addition to these changes, behavioral equations for regional partici- 
pation rates and unemployment rates were incorporated in the model it 
would be extremely useful for policy analysis. 

The model could no doubt be improved by using a C.E.S. rather 
than a Cobb-Douglas production function. The unitary elasticity of 
factor substitution embodied in the Cobb-Douglas production function 
may be too restrictive particularly if regional output is disaggregated. 
With respect to the latter it might be possible through disaggregation 
to take account of intraregional in addition to interregional factor 
movements. These types of adjustments, particularly from agricultural 
to non-agricultural sectors, have been an important element in Canadian 


regional development. 


It might also be useful to apply the model used in this study 


ce Olsen, ‘Regional Income Differences: A Simulation 


Approach," Regional Science Association Papers, XX, (Hague Conference, 


1967). pp. 7-17. 
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to other Canadian regions in order to assess the generality of the 
results obtained here. The model could be applied to the larger regions 
such as Ontario and Quebec by incorporating feedback effects from the 
region to the nation. While there are other extensions of and 
improvements in the model and analysis used in this thesis, they 


require more data than are currently available. 
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YEAR 


1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 


TABLE 1 


INDEXES OF REGIONAL DISPERSION OF PERSONAL INCOME 


PER CAPITA IN CURRENT DOLLARS, 1926-71 


NINE PROVINCES 
(Excludes Newfoundland) 


Vuw (%) Auw 
IG 20 
25) 7 2a 
24.7 19 
26.6 23 
a8 el 24 
Aas 28 
30.6 26 
32.5 28 
31.0 27 
28.6 26 
29.0 26 
29.9 25 
28.2 24 
25.8 7) 
26.4 23 
30.2 27 
25.6 20 
Ney al 23 
23.4 19 
Jap soll 19 
19.6 16 
21.6 18 
ye \aal 19 
2 ey 18 
23.8 19 
24.3 nS 
23.0 19 
2502 ibs) 
Vhs, 66) FAD 
9553 20 
2371 19 
25.6 JA 
Dial 19 
22.6 18 
2750 17 
D342 19 
Plea 16 


NDNWOANFODWAUNONANIWNDWDOADDAOWIODODOAUNWNHADWOWN MH NWO CO 


(4%) 


Vuw (%) Auw (%) 
Owes 2154 
Di we. 220 
283.1 234 
Zee 22.9 
284 Deal. 
Pa SSS 2300 
28.0 2360) 
26.2 Zloty 
28.0 YRS tot | 
26.9 223 
25.6 DAS 
24.9 20.0 
2560 2436 
24.1 19.0 


TEN PROVINCES 
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Parad 


TABLE 1--Continued 


YEAR NINE PROVINCES TEN PROVINCES 
(Excludes Newfoundland) 
Vuw (%) Auw (2%) Vuw (%) Auw (%) 

1963 21.4 16.9 24.3 19 22 
1964 Lee 18.0 PRET 20 
1965 22. Ver 2376 19.6 
1966 20.9 lr eso) 2363 19.0 
1967 20.7 l by ape 2259 19.8 
1968 19.9 TO. 3 eee! 13.3 
1969 20.8 bby’ pes, at ey | 13.4 
1970 20.6 17°56 223 aS esa | 
Lop 19.8 Oy, 21.6 18:3 


Source: Calculated from data in Statistics Canada, National Accounts 


Income and Expenditure, 1971 (Ottawa: Queen's Printer, 1971). 


Note: The measures Vuw and Auw are defined in Section 2.2.2. 
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TABLE 2 


PERSONAL INCOME PER CAPITA AS A PER CENT OF THE NATIONAL 


AVERAGE FOR NINE PROVINCES (EXCLUDES NEWFOUNDLAND) , 


1926-71 

YEAR/PROV. PIE? N. N.B. QUE. ONT. MAN. SASK. ALTA. B.C. 

1926 5652 67.8 64358 64.6 11455 108:4° (10159 "liste 12268 
1927 5750 673 6222 84.9 L15s8) 94:59 5100.9 ~125%9) yeas? 
1928 53.4 COF2 027 0" Os .o" fle I Oe Onc UO eam tec at 
920 Gee, (Gee O4 ee 912. 1D 07 4 OO eee ee 2) 
1930 PB i3./ -.0003" p94 G1 235) ee Cm let Meee eee 
Nee re lst TOOT OF. 2 e965 59 LO, 0 me tee ed ey Oe ORME EZ 
932 BO ee (469° 4503.98 93.50 25:8 oo ee) ee eee 
1933 49.8 73 o 7 ROD 2 eo Die One Or eo ae OMNES 7. OOM) 3 OMNES Aare 
1934 48.3 (Sot O30 2) 92.2) 2126 eo 4 Sea eee met Zor 
930 5520 TiO) BO452) 905 te 12620 a9 Oe lee 2 Oe) Oe oe LO.) 
1936 HBAS (9262 407 .o) 292.1) 125 Sean Zhan ee Cer mee Oe cernits o 
O37 58.4 195605 67.15 590593, “1255587 104.9 ae Gan don eee 29 eG 
1938 54.6 Pisa Oia Boia Ro CNL aey | Plaeh 74) 9 Nehseyll, EH Shay) 
£939 SW KS) FOR) 04.26 O10 12300 8 29) Jae) Ole eee OO el mal coe 
1940 sore (AS MicteWy 74S teteyete) abeinioe  CNbasr ANE SY “BL aS) sales 7 
1941 46.9 71 oi 0470)586).,.6 7 12925. 92. cee ee Camino 
1942 48.2 Gol 6058 96154 1207558 916ml 00 52a 02 oe oa 
1943 aoa 807465 ..4 558307 = 125 2 Oreo bn OO eee 
1944 By 5 5) LD. Ge O49 90 OR BLO eee het foe O42 Oe Aon ho 
1945 3/39 Bi 21 7.0.6 eS 40 wa lZ 0. Samra. OlmecS 0 meen Le Omme oe 
1946 Doe 2 Bb O oe 2 Ol. Om tLe LOS Op Ol bee LO 7 seem Lele 
1947 5520 79.9 21.3) (Oe oe OL Lae LOL Se oOe. js OO etme jes 
1948 yo eae We 9e) O8s 9 G4. Oe Ome U5, Oem Ooo G U9. Gumi Ube 
1949 54.8 TY ee Aotehey. fotfawehe MBIA) SNA s til aokeyee Ohm tale? a 
1950 54.4 13-5, 69.53) 684, 9.211978 100 2 e299 3206 
POSE Sys irs: 68.0) 66.2) 702.9) (116,00 99. One 105. Ge 109 [Ome lal/ ey 
ibe sys Sek) 7Ls09 64.00 85.90 LLS, Oe a9 Oe Cael O Sue Ono melon 
NOB Se: 48.3 12a 6 3.0) 6 Socom e627 9O 2 eos eee Odeo 
1954 52.4 TD edu OO. Ome (G90 LLG 0 OS mae) cre teen? @ OM ada 
£955 48.9 1340 05. 3Ooro) BLL 2) MLO Se4 ee. Use Os i mek eee 
1956 58.0 7161 65200085038 116.27 959 ee ee OS Loo 
195/ 50.8 13020 064. 6e GG ake LS a4 oe ee Os OTRO On cee eO. 2 
1958 O20 7324 70520) 6620 LW] i) 90.0 me O25 cet 0S. Om aa 
iy 58.6 14,9. 66.9 960.0 mld] ees be LOU Gm Lo nG 
1960 Shey 1501 6 Ficb 80.3 LL 6.) eo Olle BOON noo co slate 
1961 58.3 Tle 7676457 89.4 117 Soe 9305 eg OCG O92 a9 
1962 on pats) 14397 69.7 00. 40 ORC Oy) Memeo os teen Oo ee Ll 
1963 57.8 74.09% :66. 46006]. Oe el LO 7 OO. meme) ume) emia 2 
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TABLE 2--Continued 


YEAR/PROV. Pe N. Ne bee OUR. ONT. MAN. SASK, SALIA.» B.C. 

1964 60.2 JD «3 EkO Oe BOO) a bLOmG 94.9 83.8 95520 ial 3 
1965 39700 Tao VO 9 G9. 2 eb 937 O0eetoo 3 9672 11256 
1966 295.0 TG oem O55 OOo) gel lat Ole a2 Key} | pila ay) 
1967 61.6 16,190 00s0" 909.6 115.5 94.7 S037 98.4 110.0 
1968 65.4 70202, 097 On) SOs5 nL LOO Se iatel 8470" 199 5a 107.5 
1969 61.9 1 Oso a9e oO us Ones L720 93.0 USI3) 99.3 108.8 
1970 66.1 TT TN Ree = cokes pe ali ea 92.2 (ket OoFon 0763 
TEA 6358 Har Bl VCR AU te stekets se ki lise) 93.4 81.0 99.2 108.4 
Source: Based on data from Statistics Canada, National Accounts Income 


and Expenditure , 1971 (Ottawa: 


Queen's Printer, 1971). 
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TABLE 4 
INDEXES OF REGIONAL DISPERSION OF EARNED INCOME PER 


CAPITA, BASED ON TEN PROVINCES, 1949-71 


YEAR Auw (%) Vuw (Z%) YEAR Auw (%) Vuw (4%) 
1949 2227 2 hes 1961 24.3 28.8 
1950 24.0 28.9 1962 2126 27.8 
1951 258-3 30.3 1963 IA apse 28.0 
1952 2459 295 1964 2256 20.35 
1953 24.9 BOT 1965 22.0 AR igs 
1954 2543 30.0 1966 217 2755 
1955 24.8 BOR 2 1967 22e3 27.2 
1956 2352 28.4 1968 2 26.6 
1957 2550 30:6 1969 Dae dee) PAT koa) 
1958 2570 3055 1970 2283 26.4 
1959 23.8 28.9 1971 Dae Zoe 
1960 22h 28.6 


Source: Based on data from Statistics Canada, National Accounts Income 
and Expenditure, 1971 (Ottawa: Queen's Printer, 1971). 
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TABLE 6 


INTERREGIONAL DISPERSION OF EMPLOYMENT BASES, 1949-1971 


YEAR EMPLOYMENT BASE BY REGION (%) Vuw 
Can: ACT: Que. Ont. Pr. Bice (%) 
1949 Boe) 25.8" 35.74 40.5 3728 B79 eae 
1950 Shee} 30.2 34> 39.9 37.0 slopal 9.0 
1951 36.4 30.3 35.0 40.0 36.6 S47) 8.9 
1952 5525 29.0 34.7 39.0 B62 35.6 Oe 5 
1953 35.3 29.5 LAT 38.6 35.0 34.6 oh 94 
1954 S43 27.4 83) 38.0 350 BS al. Woes) 
1955 34.2 Bihie 35 e0L Syhets: 53.4 3424 Oe 
1956 | 2h 335.02 38.8 3452 35.0 LOR 
1957 SvAwS' 25.5 33-0 38.3 BY Ch 34.3 Loe 
1958 33.4 25.9 32.3 36.8 34.1 BVI GS ‘Lear 
1959 B36 26.2 B22 36.8 34.4 seh! ale 
1960 33.4 26.4 B29 36.8 34.4 eye 10.8 
1961 33.2 a Ne I) ei haye 36.4 34.6 B24 Ways 
1962 33.5 26.8 31.9 36.5 34.9 BS02 1052 
1963 che ay) 26.9 Sve ul 36.8 34.6 53.6 1072 
1964 BANS 2H B2 ra 87.3 34.9 Bary, 9.7 
1965 34.9 28.8 Bo80 37D 8505 85.6 8.7 
1966 35. 7, 29.7 34.9 Sayed 36.0 86.2 ‘else 
1967 36.2 29.8 shes 33.5 ele SI Bice 8.5 
1968 36.4 293 shige al 39.0 S80 37.24 9.1 
1969 3.0 29.8 SLAG 39.8 3755 38.6 9.7 
1970 37.0 29.9 Shiai 3907 SY BS) 36. 1 9.4 
1971 Shed 30.0 36.4 40.0 S78 38.8 9.7 


me 


Source: Based on data in Dominion Bureau of Statistics (Statistics 
Canada), The Labour Force, various years (Ottawa: Queen's 
Printer), Cat. 71-001 and Dominion Bureau of Statistics 
(Statistics Canada), Vital Statistics, various years (Ottawa: 
Queen's Printer), Cat. 84-202. 


* 
Newfoundland not included prior to October 1949. 
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INTERREGIONAL DISPERSION OF EARNED INCOME PER WORKER, 1949-1971 


YEAR 


1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
WEY 
1958 
LoDo 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
to 


Source: 


ATL. 


* 
oOR2 
jisie?) 
91.6 
G3-6 
-4 
Lhicd 
74.9 
qo 2 
fee 
70.5 
OT a7 
77.8 
“40,3 
rire) 
76.4 
767.6 
Hae 3 
74.3 
ie) 
74 
74.3 
82.0 
SPAM 


ene roundiand is not included prior to October 1949. 
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TABLE 7 


ONT. 


109. 
112, 


108. 
LO]. 
108. 
110. 
LO? 
LOT. 
110. 
110. 
110. 
108. 
110. 
109% 
109. 
109. 
110); 
1103 
Eid. 
Tt 
pele ae 
acl Zr. 
aE 


Expenditure, 1971 (Ottawa: 


Bureau of Statistics (Statistics Canada), The Labour Force, various 


years (Ottawa: Queen's Printer), Cat. 71-001. 
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EARNED INCOME PER WORKER AS A PERCENTAGE 
OF THAT FOR CANADA 
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Queens Printer, 1971) and Dominion 
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Based on Data from Statistics Canada, National Accounts Income and 
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TABLE 8 


EARNINGS PER WORKER AND EMPLOYMENT BASES IN ALBERTA AND 
NOVA SCOTIA AS A PERCENTAGE OF THOSE FOR CANADA, 1950-1971. 


YEAR RELATIVE EARNINGS PER WORKER (%) RELATIVE EMPLOYMENT BASE (%) 
ALBERTA NOVA SCOTIA ALBERTA NOVA SCOTIA 
1950 .0 ae) SEL) 
IG Sal ote AY oA 
2 ane Ae) 96.8 
Lon Aal aa Oo xe 
1954 A) 4 100.0 
INE S88, .0 4 99.4 
1956 All a5) 97.4 
L357 afl a) Bune 
1958 0 0 LESS) 
£959 ath $2) OGng 
1960 ae 8 96.0 
LIGT ay! AT 9326 
1962 aud a eB 
IIs, ae 52) elall) 
1964 <2 eal So! 
1965 Ae) oll 88.2 
1966 we Ae) 87.0 
1967 5 53) 86.5 
1968 a ae) 8520 
1969 ae: 48) 85.0 
1970 Av 55) 85.0 
iSval a) oe, 82.6 


Source: Based on Data from Statistics Canada, National Accounts, Income and 
Expenditure) a9 /U; (Ottawa: Queens Printer, 1971)’ Statistics Canada, 
Vital Statistics, various years, (Ottawa: Queens Printer, Cat. 84-202) 
and Dominion Bureau of Statistics (Statistics Canada), The Labour Force, 
various years (Ottawa: Queen's Printer), Cat. 71-001. For provincial 
employment estimates prior to 1966 see Chapter V. 
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APPENDIX II 


THE METHODOLOGY FOR ESTIMATING REGIONAL CAPITAL STOCKS 


axoWre JANTIAO UAMOTOUA OMTTAMIT2E 101 TOOJOGORTEM SET 


Since the aggregate regional capital stock figures required 
in this study do not presently exist, they had to be estimated. It 
was also necessary to estimate the national capital stock for the 
period 1951-1971 since the currently available estimates do not cover 
the period beyond lo55 an 

There are basically three methods which can be used to 
estimate regional capital stocks. These are: (i) Adding balance 
sheet asset figures, (ii) the Capitalization method, and (iii) the 
Cumulation or Perpetual Inventory method. Given existing data limitations 
however, the latter method appears to have the potential of producing the 
best estimates. Not only is some of the data required in the first 
two methods currently unavailable, but also much of the available data 
is quite Gnreidenien- The Cumulation method has been the commonly used 
method for estimating capital stocks in Canadas 

An application of the cumulation method to estimating 
regional capital stocks requires data on investment expenditures and 


1. Estimates of capital stocks for Canada by industry and sector 
for the period 1926-1955 are available in William C. Hood and 
Anthony D. Scott, Output, Labour and Capital in the Canadian 
Economy, a study published by the Royal Commission on Canada's 
Economic Prospects (Ottawa: 1957) see chapter 6, Appendix B. 

2. For a discussion of the three estimation procedures along with 
underlying assumptions and the problems in applying them, see ibid., 
ppee231+237% 

3. For applications of the method see Hood and Scott, Output, Labour 
and Capital in the Canadian Economy, and DBS, Fixed Capital Flows 


and Stocks, Manufacturing, Canada, 1926-1960: Methodology. (Ottawa: 
Queens Printer, 1967) cat. 13-522. This method has also been 


used to estimate the capital stock for Nova Scotia. See Stan 


Czamanski, Regional Science Techniques inesPractice, (lorontoe D.C, 
Heath and Company, 1972) pp. 243-262. See also Camu, Weeks and 


Sametz, Economic Geography of Canada, pp. 102-103. 
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estimates of the service lives of the assets used by various sectors 

in the various regions. Data on construction and machinery and equipment 

capital expenditures by province are currently available for the 

period 1951-1973. On the assumption that the prices of capital 

goods are equalized across regions these figures can be deflated 

by the national capital formation price indexes for construction 

and machinery and cae ontae & to get a series for real construction 

investment (1) and for real investment in machinery and equipment (I): 
Now if straight line depreciation is assumed and if it is 

further assumed that the average expected life of capital of type 

c (construction) is 8 years and the average expected life of capital 

of type m (machinery and equipment) is y years, the net real capital 

accumulation between the year 1951 and any year t (t > 1951) can 


be represented by NKA where: 


t-1951 


ey NKA, = [Ic + (1 = 1/8) Ie ee ee a se 


te 15 


+ lee + (1 - 1/y) Eh +...+ (1- TE ) T1951 


1. These are found in Information Canada, Private and Public 
Investment in Canada, Outlook and Regional Estimates, various 
years (Ottawa: Queens Printer). 
2. These indexes were computed using the current and constant 
1961 figures for construction and machinery and equipment 
capital formation in Canada. These figures are given in, Information 
Canada, Private and Public Investment in Canada, Outlook and 
Regional Estimates, (Ottawa: Queens Printer) various years, section l. 


exosase, sen lapis 
Srenghups bra camels baw. 
ant tod aldsitsyn: snoua instep 

lasdqas Io saviagi ads suas dotsqmunse. a ot, | 

betallsh od ana esavgt? ousiis neokgex noone bastiaups 9 


noliouTtenoo aor eenpbert eons intiqas. oa 


5 vu “= a 
rmolssuysanes Leer 20% nattse es Jay ck Ss meeqtups bev ioam bas | 


ry 


‘C. 2D) crea inps Soe rinptiisas ot 3omtecunt Ines 102 bas (:1)-sesaseowat 
ab 3b /3> hoe bedunts at misghosigsl sail adgietse TE mesa ‘ 
aq¢? to Istiqao in earl. badnagxe systava si? Jed3 bomuess. tw ah. 

tnatqus to eth beaasqxe egszeve eid ban wissy & at RRA al 


ae a 
leatges — 490 a3 peavey y et ( deramyiupa bee ontdosm) qa Ac a 
oe ta 


rin's ,(2@OE < 3) 3 FRSY YA bas i2@k assy sz asgwied ener 


razedw AM xd bosnseongerad 
4" 


Ses ie ier Al oy” 
Lpeoy a? 6 ~ Dt ty, tet ri) + srl: Pes 
t r= dee 
aera 
SECE-2 . — 
t ret um ( - £) + vee + boa? (v\i i) + 5,31 + - - 


aol snecta%ad ent rovite ox5 a 
a : ay eh 42 


J #okaoes 8109 sOESaV feacrie cs 
, | 


If data on regional investment were available for a 
sufficiently long period of time prior to 1951, the procedure 
outlined in equation 2.1 could be used to estimate capital stocks 
for the period 1951-1971. Since this data does not exist it is 
necessary to estimate the capital stock accumulated prior to 1951 
which is in place in 1951. An estimate of this base capital stock 
can be derived if it is assumed that regional production technology 
is described by a Cobb-Douglas production function exhibiting constant 
returns to scale. In this case it can be shown that the average 
capital-output ratio is equal to the marginal capital-output ratio 
multiplied by the elasticity of output with respect to capital. 
Thattis:, 
2.2 K/Q = a (dK/dQ); where K = capital, Q = output and ao = the 
elasticity of output with respect to capital. Under these conditions 
the real gross regional capital stock can be estimated from: 
253 a ( ria ta 


= (1/AQ) 


; where 


Rr oeyre Q1951 21951 


I = real gross regional capital formation, and Q = real gross 


regional output. In applying this procedure, an average marginal 


capital-output ratio was used in order to remove any short-run fluctuations 


in the marginal capital-output ratio. The actual ratio used was, 
Rong 551 eee e960 
AQ %960 ~ 1950 

In estimating the base capital stocks for Alberta and 
Nova Scotia, real Gross Regional Product (in millions+or/) 19615) Mand 
real gross regional investment (I. + I~ in millions of 1961$) were 
used. The estimates for a for the two regions were based on earned 


income as a proportion of gross regional output, where earned income 
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was taken as a proxy for labor's share of output. The base 
capital stock used in estimating capital stocks for Canada was 
Hood and Scott's estimate for aggregate capital stock in 1951,! 
converted to constant 1961 dollars. 

If straight-line depreciation is applied to the base 
year capital stock, the total regional capital stock in place in 
any year t (where t > 1951) will be given by, 

Zee tk 


(1-T) K (t-1951))] + NKA, ; where 


etd Siotegie 1951" 


NKA . is as defined in equation 2.1 and lf is the inverse of the average 
life of the 1951 capital stock. [I can be estimated by applying the 
average relative proportions of total investment in the form of 
construction and machinery and equipment for the 1951-1971 period 

as weights to the assumed lives of these types of capital. 

A problem which arises in using this procedure to estimate 
regional capital stocks is the estimation of the useful lives of the 
various types of capital. One possible route which could be taken 
here is to base these estimates on those used by Hood and aeatt lS 


Using this approach it would be reasonable to set 8 = 50 years 


1. Hood and Scott, Output, Labour and Capital in the Canadian Economy, 
pp. 444 and 450. The figure used was total industry capital 


stock plus total social capital stock. 
2. ibid., chapter 6, Appendix C. 
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and y = 25 years. These in turn would imply an average life of 
about 40 years for the capital stock in Alberta and Nova Ceara 
Although the applications of the Cumulation method to 
estimating Canadian capital stocks have generally involved straight- 
line depreciation, there is both theoretical and empirical support 
for exponential decay depreciation. fears for example cites 
a theorem in renewal theory which indicates that replacement will 
be proportional to the accumulated capital stock independent of 
individual equipment replacement patterns provided that the capital 
stock is constant or growing at a constant rate. In addition, 
Meyer and Kuh? found that there were no significant "echo effects" in 
U.S. investment flows. That is no "bunching" at regular intervals 
followed high levels of investment. 
For these reasons, the capital stock estimates used 
in this study were derived on the basis of an exponential decay rate 
depreciation pattern. Using the base capital stocks estimated 
above, the regional capital stock in period t (where t > 1951) 


was found by applying, 


1. For example, over the post-war period I and I_ accounted for 
about 69 and 31 per cent respectively of total” real capital 
expenditures in Alberta. 

2. Dale W. Jorgenson, "The Theory of Investment Behavior," in 
National Bureau of Economic Research, Determinants of Investment 
Behavior, (New York: Columbia University Press, 1967) pp. 
129-15 5% 

3. J.R. Meyer and E. Kuh, The Investment Decision (Cambridge: 
Harvard University Press, 1957). 
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In deriving the capital stock estimates for Canada, 
Alberta and Nova Scotia, d, the annual rate of depreciation, was set 
equal to 8 per cent. This rate is consistent with the appropriately 
weighted average of the rates estimated by Evans and Belicia tle and 
with average lives of 50 and 25 years respectively for capital of 
type c and m respectively 

The estimated capital stocks for Canada, Alberta and 
Nova Scotia which were used in this study are set out in Table 2.1 
below. While it must be emphasized that these are only rough estimates, 
they nevertheless compare quite favorably with other estimates 
based on slightly different estimation procedures. For example, 
the 1955 capital stock figure for Canada is very close to Hood and 
Scott's estimate for that eee and the figure for the 1961 capital 
stock in Nova Scotia is very close to Czamanski's estimate for 


the same year. 


1. R.G. Evans and J. Helliwell, Quarterly Business Capital Expenditures, 
Bank of Canada Staff Research Study No. 1 (1969), pp. 23-24. 


2. These values imply a weighted average life of about 40 years. 
With an annual rate of depreciation of 8 per cent, approximately 
95 per cent of a given capital stock is depreciated by the 40th 
year. 

3. Hood and Scott, Output Labour and Capital in the Canadian 
Economy, pp. 444 and 450. Their estimates for net industry 
capital stock and net social capital stock for 1955 imply an 
aggregate capital stock of 46,892.9 millions of 1949 dollars or 
63,799.9 millions of 1961 dollars. 

4. Czamanski, Regional Science Techniques in Practice, pp. 251 and 256. 
His estimate of the total net capital stock in Nova Scotia in 
1961 is 2254.4 millions of 1961 dollars (includes capital in 
the form of residential housing). 
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TABLE 9 


ESTIMATED AGGREGATE CAPITAL STOCKS FOR CANADA, 
ALBERTA AND NOVA SCOTIA, 1951-1971 (in millions of 1961S) 


Year Canada Alberta Nova Scotia 
1951 50578725 a2 ee 1649.5 
1952 SV ASI SWE) SEW OAS) 1667.0 
1953 1s Wei Ae Ws ae 5942.5 P/LOSE 
1954 SW ipa’ as Rhye 6160.9 PR a? 
1955 SE APA 6455.6 iGo 
1956 63,434.6 6864.9 B32. 2 
195)/ 674303.8 715958 1875.8 
1958 70,5535 7493.4 1914.6 
1959 LDC aT Te 7846.4 1988.7 
1960 75,880.0 8160.9 206227 
1961 78,101.6 8489.0 212107 
1962 80 ,485.5 S/32.1 2271355 
1963 83,066.7 8987.5 2222.0 
1964 86,674.3 9297.3 2296.2 
1965 OI 25564 9724.9 2394.9 
1966 96. /55.0 102714 299366 
1967 102,026.0 10861.8 Zt od 
1968 1065 743.49 11423.0 2907.3 
1969 111,764.4 12036.0 311356 
1970 16,6632 29156 3334.4 
1971 IA is anys 13088.6 35ZU 
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APPENDIX III 


ESTIMATES OF ANNUAL MIGRATION FOR 


ALBERTA AND NOVA SCOTIA, 1950-1971. 
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TABLE 10 


ESTIMATES OF ANNUAL MIGRATION FOR 
ALBERTA AND NOVA SCOTIA, 1950-1971 


(in thousands of migrants from June 
1 of year t-1 to June 1 of year t) 


YEAR ALBERTA NOVA SCOTIA 


1950 6.8 =i. 2 
i gevl 13.4 soa ath 
952 16.4 = 2 
noSS 20.3 cP Ke: 
1954 7.8 = en 
1955 Dee col 5 
1956 jelees -7.4 
1B ey | 14.1 aL 
1958 13.0 PAST! 
1959 NUS =. 6 
1960 10.9 aes! 
1961 Ibe? -4.2 
1962 4.7 ae) 
1963 Parva on) 
1964 ae aye = LOE 
1965 FL =9)..0 
1966 6.0 tes | 
1967 U3\-2 ae) 
1968 14.5 54] 
1969 14.7 eye 
L970 a se) = oS) 
to7 1 Tod nie a 


rn nnn ee UUtItEttdEIEIgEIEIDESSISSSIISENSE SSRI 


Source: Estimated with the procedure outlined in Chapter V, section 
5.2.2 and data from Dominion Bureau of Statistics (Statistics Canada), 
Vital Statistics, various years, (Ottawa: Queens Printer, CAT. 84-202). 
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